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improved performance: 


‘ <<" 
wkh YORKMESH DEMISTERS 
PROCESS | (Mist Eliminators — 
Entrainment Separators) 


EQUIPMENT 


By proper 
entrainment control 
considerable savings 
in processes 
can be obtained. 


Experience counts... 


The experience gained in 
thousands of successful 
applications of Yorkmesh 


YORKMESH DEMISTERS consist of a Demisters installed in all 
specially developed wire mesh manufactured by York. types of process equipment 
The geometry of the wire structure is carefully operating under widely varying 
controlled to provide maximum performance consistent conditions will be used in 
with maximum economy. No other separating media recommending to you the most 


suitable demister for your 


can match York performance. 
by effecting complete liquid removal from any gas 
or vapor stream YORKMESH DEMISTERS make 
ible substantial savings in these typical applications: 
ioe however, in practically all 
ne cases the desired performance 
of the regular Yorkmesh styles 


EVAPORATORS, ABSORBERS, SCRUBBERS § jicted here, with relative 
improving the quality of products and permitting = 


COMPRESSOR SUCTION DRUMS, STEAM thickness of Yorkmesh. 


SEPARATORS, EVAPORATORS, REFRIG- Increasing the thickness will 


further improve the separation 
ERATION SYSTEMS performance 


contributing to the solution of pollution Where complete details are 
control problems in: furnished to us for our study 


SCRUBBERS, EVAPORATORS, ABSORBERS ore, cnconditionally 
guaranteed to give the 


ae higher thruput rates in: 

a No. | in million 
VACUUM TOWERS, DISTILLATION EQUIP- por 

MENT, ABSORBERS, KNOCK-OUT DRUMS, 

STEAM DRUMS, GAS FILTERS 

by reducing maintenance costs in: These results were obtained on 
ve an air-water system with 4” 


oe Our bulletin #20 
OTTO H. YORK CO., INC. 


6 Central Avenue ©@ West Orange, N. J. 
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VIBROX PACKERS 


A rugged, mechanical packer, the 
Vibrox gets more of the material 
into the same size container . . . or 
the same amount into a smaller con- 
tainer. Users frequently report sav- 
ings up to 20% in container costs 
alone—and additional savings of 15 
to 33% in packing time. 


The hard-working Vibrox requires 
no attention on the part of the 
operator. It operates coutinuously, 
packing the material down as the 
container fills. With a conveyor to 
carry the containers to and from 
the packer, the Vibrox makes a 


tough job easy—and economical. 


If you pack a bulk material—in 
boxes, cans, cartons, kegs, drums or 
barrels weighing up to 750 pounds— 
find out what a Vibrox Packer will 
do for you. For specific recommen- 
dations on your packing problems, 
send a description of the material, 
and data on the type and size of 
containers. You incur no obligation, 
of course. 


WRITE FOR A COPY OF BULLETIN 401 


For details on other Gump processing equip- 
ment, refer to your copy of Chemical En- 


gineering Catalog. 


FEEDING MIXING SIFTING WEIGHING PACKING 
EQUIPMENT FOR THE PROCESS IWOUSTRIES 


B.F. Gump Co. 


Engineers Monvlocturers Since 1877 
Cicero Avenve Chicago 50, 
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ME 


in production of 


spectacular 


new... 


WHAT 18 FIBERCAST? 


FIBERCAST is a centrifugally 
cast thermoset Epoxy Resin 
Reinforced Pipe with multiple 
layers of seamless braided 
glass fiber sleeving. The 
scientific selection of the two 
materials combines in one 
integral resin body, the glass 
fibers perfectly arranged, 


imbedded and bonded, resulting 


in high strength and long 
service life pipe and tubing, 
capable of high temperature 
and pressure operations. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 5) 


A P 
May !959 


Tubing-Fittings and see what they can do 
to help speed up your processes where 
corrosion and/or high temperatures pre- 
sent production problems: 


% TYREX viscose tire cord is the newest cord developed for tires, and 
represents a major scientific break-through. TYREX is a certification mark of Tyrex, Inc. 


FIBERCAST COMPANY 
A Division of The Youngstown Sheet and Tube Company 
Box 727, Sand Springs (Tulsa), Oklahoma 
TWX — Sand Springs 480 


Phone Circle 5-1301 


personnel. 


© Operating pressures to 1000 p.s.i. 


e Radius of curvature approximately 10°. 


e Linear coefficient of thermal expansion 
706 X 10* to 8.25 x 10° in./in./* F 
‘essentially the same as steel. 

e Readily handles hot acids, alkali, caus- 
tics, etc. 


Left: Showing the ease of inplant fabrication 
of Fibercast Pipe and Fittings by plant 


Above: Typical installation of plant fabri- 
cated Fibercast assemblies. 

Below: Fibercast Pipe drilled and tapped for 
special application. 


® Out of 338 common corrosive solutions 
Fibercast handles 320 — service life of 
Fibercast generally exceeds that of 
more expensive piping. 

¢ 3 major systems of joining — standard 
flanged — cemented — threaded and 
coupled with complete line of fittings. 

¢ Smooth interior with a Hazen-Williams 
C Factor-147. 


Remember, no other non-metallic pipe 
has all the desired advantages found in 
Fibercast. Its unique and exclusive con- 
struction, using high quality materials, is 
processed under rigid controls. This com- 
bination results in a high-strength, high- 
temperature, non-corrosive pipe un- 


equaled in any application. 
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easily handl tremely hot luti 
Siy nanaies extremeiy not, corrosive soiutions | 
i} 
Months of laboratory and test-track pun- © Operating temperature — 65° to 300° ay 
ishment have proved — the hard way — F ... widest range of any high-strength, 
that Tyrex viscose cord now gives tire non-metallic pipe. 
makers what they need to produce the 
tires. In the production of this revolution- 
ary new Tyrex cord, a leading producer 
had to transport corrosive liquids at ex- 
tremely high temperatures, so hot that the 
pipe had to be insulated. Solving this 
problem was Fibercast pipe and fittings ei" 
made from thermosetting reinforced epoxy ¢ No electrolytic action. A non-conductor as 
resins. They found Fibercast met all the --- accepted by the electrical industry 
rigid job specifications and enabled qual- as a superior insulator. 4 
ity production at top rates. ¢ .Support spans — nominal 18’. ro 
Check these features of Fibercast’s Piping- «© Light weight and high strength ... less 
than % the weight of steel. 
© Low coefficient of heat transfer — 3.0 “f 
xX 10* Cal/CM"/sec/CM/* C — saves 
heat and cold losses in processing. 
» Fibercas: 


Processing thermoplastics, Radioactive 


wastes, AEC pamphlets, 


among new books 


PROCESSING OF THERMOPLASTIC Ma- 
TERIALS, edited by Ernest C. Bern- 
hardt, Reinhold Publishing Corp., 
$18.00, 690 pp. 


Reviewed by M. F. X. Gigliotti. 


= treatments of various 
plastics engineering have been con- 
tributed by nineteen authors, and as- 
sembled into a well organized 
and significant by Dr. Bern- 
hardt and his committee. The second 
corm Society of Plastics 
ngineers, “bet is divided into 
three sections. The volume deals 
mainly with the flow behavior of ther- 
lastics pol icularly in 
a concise, clear treatment of the basic 
theory involved, it defines and illus- 
trates the various formi 
used to convert tate 
commercial articles. 

The first section, “Fundamentals,” 
develops the general theories and for- 
mulas applicable to all of the forming 
processes. Flow behavior, thermo- 
enue and heat transfer, and mix- 
ing and g are covered in 

ividual chapters, each written by a 
different author. Despite the obvious 
hazard of discontinuity, and this is 
true of the entire book, a surprisingly 
good job has been done by nthe ed editors 
pd maintain a constant pace, avoid 

and keep a consistent 
technical detail. This first 
as on fundamentals strikes a 
mean between detailed highly-theo- 
retical analysis, and practice. This 
is continued, more or less, throughout 
the rest of the book. Sound 
engineering theory is adapted and 
arged to accommodate par- 
ticular types of materials and prob- 
lems encountered in melting, dissolv- 
ing, pumping, mixing, and handling 
them in various viscous states. 

the second section, 
uses amentals to mee and pre- 
dict the performance rmoplastic 
materials as they are caniomnet 
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of en g pra 
are ts of this section. Separate 
chapters are included on extrusion, 
injection molding, calendering, mix- 
ing and dispersing, sheet formin 
forming of hollow articles, and 

ing and welding. The cha 
extrusion, edited by J. B. Paton be 
prepared by four authors, is outstand- 
ing; this difficult subject is developed 


carefully, and comprehen- 


It is significant because very little 
information of this type has ever been 
assembled before, and because a 
— system of units has been 
ering an area en gineering 

thoroughly treated in the moon 
SPE has made an excellent contribu- 
tion to our technology by its sponsor- 
ship of this volume. 


InstrTruTE oF Gas TECHNOLOGY ReE- 
SEARCH BuLLETIN No. 5, Identifica- 
tion and Determination of Organic 
Sulfur in Util D. McA. 
Mason and Henry > Gav A.ES. 
Neumann, editor. 51 pp., 
This bulletin, fifth in a series, = 
analytical methods for accurately de- 
termining the types and amounts ot 
one sulfur compounds ag in 
and synthesis gases. meth- 
pe lescribed have sufficient sensitiv- 
ity to permit determination of sulfur 
pe present in concentrations 
of less than one grain per hundred 
cubic feet of gas. The research and 
— evidence on which the 
pa oe ocedures was based are 
given, and ae apparatus and analyti- 
cal methods are described in detail. 


The application of the procedures to 
the analysis of plaht gas streeme is 


presented. Information from the liter- 
ature, and results obtained through 
use of the .ecommended 
by cooperating gas companies 

appendix includes 


aa drawings desi for use 


Vapour- Eguiisrium, Eduard 
Hala et al. Translated from the Czech 
by G. Standart, Pergamon Press, New 
York, N. Y. (1958), 402 pp., $14.00. 


Principles and with methods of ee 
equilibrium conditicns from 
tal data. The 


DUSTRIAL Waste Water, STP 235, 
76 pgs., $2.50, ASTM Headquarters, 
elphia, Pa 
These timely discussions, 
form of eight provide 
date data for pe water ok 
utilities engineer, and others con- 
cerned with radioactivity. Problems 
in the reactor plant itself and in the 
associated waste water are discussed. 
Methods of analysis are described in- 
rae those or radiation hazards. 
issued by AEC 


ae tof | t off the press. The first. Tech- 
is a 40-page catalog 
which lists and describes 112 books 
either published by the commission 
since 1947, or now in preparation. 
Popular Level Film List (22 pages), 
and Professional Level Film List (29 
pages), are contributed by the AEC 
Film Library. Both were compiled to 
answer queries concerning films per- 
taining to atomic energy, which are 
available for short loan periods for 
non-profit and non-commercial show- 


in 
gh continued on page 119 
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pis marginal notes 
via _the various forming processes. 
_ a Excellent descriptions o uipment Consists of three parts. The first 
of problems frequently met in rac- 
tice are illustrated by ex- 
amples. The , experimental 
ae part contains a discussion of the ele- 
instruments = proce- 
— dures. A substantial portion of this 
; Ties e third section, “Processing Prop- tion of the book is a review of 
erties,” is actually instruments for the direct determina- 
psey pa theological data supplied by tion of the equilibrium compositions 
ie manufacturers of thermoplastic resins. oF the liquid and vapor phases of the 
system. The third concluding 
data up to 1947. 

Symposium On Raproactivity In- 


Write for sections 
A, 8 & C today 


CW/103 SINCE 1966 


(selected from the forthcoming adaptioneering dictionary) 


CALCIUM CHLORIDE Reduction of this crystalline com- 
pound is accomplished by S-W Crushers. The product 
is then sifted in S-W Gyro-Whibp Sifters, and pelleted 
in S-W Pellet Mills. 


CANS S-W Crushers tear and crush tin cans in a manner 
which leaves no voids or pockets to trap chemical 


solutions; making possible efficient, practical detinning. 


CARBAZOLE This coal tar derivative, used largely in 
the manufacture of dyes, varnishes, lacquers, etc., is 
reduced in Single Roll Crushers and S-W Attrition 
Mills, then sifted in S-W Gyro-Whip Sifters 


CARBON S-W Gyro-Whip Sifters classify esitvabad car- 
bon at rates of 1700 pounds per hour. Good firm pellets 
of carbon black and graphite are produced in S-W 
Pellet Mills. Carbon compounds are reduced in S-W 
Crushers and Attrition Mills and carbon black is 
handled ow by S-W In-plant Pneumatic 
Systems and S-W Bulk Trucks. 


CELLULOSE ACETATE Pelleting of C-A fines produces 
a product from which the acetic acid content can be 
readily worked. Tangled long threads are reduced in 
S-W Cutters and/or Attrition Mills to a bristle not 

1/32” in length. S-W Gyro-Whip Sifters 
mesh screens serve to classify this product 
at = Ban of 100 pounds per hour. 


CEMENT Mixing of cement with red oxide and asbestos 
fiber in S-W Intimate Blending Systems produces a 
uct of uniform consistency. Dry cement may also 
handled in S-W Pneumatic Bulk Trucks, thus 
eliminating many terminal stations used in construc- 
tion pe. Accurate metering of cement is accom- 

i y S-W Rotary Vane Feeders. 


CORK Complete S-W Systems for processing cork are 
in wide use. The baled cork comes to S-W Sawtooth 
Crushers for primary reduction and loosening of the 
hardback. The product then receives primary reduc- 
tion in S-W Attrition Mills or S-W Roller Mills. S-W 
Gyro-Shakers and Gyro-Whip Sifters classify the 
product when desired. Aspiration in air flotation tables 
removes pieces of hardback and leaves clean, light 
a S-W Pneumatic Systems speed up the 

ng. 


CORN GLUTEN Gluten is reduced in S-W Hammer Mills 
and Attrition Mills and mixed in S-W Stainless Steel 
Double Agitator Mixers. Batch operations are con- 
verted to continuous processing by use of S-W Live 
Bottom Bins; the live bottom design prevents the 
material from bridging and permits a uniform feed rate. 


SPROUT, WALDRON & CO.,INC. 


nufactt 


MUNCY, PENNSYLVANIA, UV. &. A. 


Size Reduction + Size Classification + Mixing and Blending + Bulk Materials Handling + Pelleting 


For more information, tum te Dete Service cord, circle No. 67 
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These Twin Features 
Give You Better Dru 


Filter Performance . .: 


@hy-Friow Valve 
» « « @liminates vacuum loss 


Filtrate flow is always unrestricted with Hy- 
Flow filter valve, developed by Eimco. This new, 
streamlined valve entirely eliminates all angular 
passages which caused troublesome turbulence 
and vacuum loss on flat type filter valves. 

With Hy-Flow valve, drum filters operate 
more efficiently throughout all zones of the fil- 
tration cycle. Operators report greatly improved 
Operating economies. 


2 E-VAC System Another major improvement in drum filter 
design, perfected by Eimco, is the E-Vac system 
. + « @liminates moisture in piping of sweeping moisture from piping with air. 
Vacuum to lead and trail pipes from each 
drum compartment is alternately blocked off as 
drum revolves. Air drawn through pipes sweeps 
moisture from piping system and drainage deck. 
p> (states of filtrate. Result is a dryer filter 
cake. 


The Eimco representative in your 
area can give you more facts on 
Eimco’s complete line of filtration or 
process equipment for liquid-solids 
separation. 


ch and Development Division, Palatine, illinois ° Process Engineers, inc, Division, San Mateo, Collforsic 
Export Offices Eimeo Building, 51-52 South Street, New York 5, Y. 


For more information, turn te Data Service card, circle No. 72 
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LOOK INTO THE WYSSMONT TO... 


s-o 
wo! 
— 
s- 490 
Stier Ye 
| - 


solve your drying problems 


@ As drying engineers we constantly strive to improve 
not only our design but also our methods of testing to eliminate 
guessing. After years of development, we have come up with the 
last word in laboratory test drying facilities. That is why increasing 
numbers of manufacturers are calling on the facilities and “know- 
how’ of the Wyssmont drying laboratory to help solve drying prob- 
lems in connection with products that may be fragile, heat sensitive, 
oxidizable, toxic, hazardous or otherwise difficult to process. 

In our Wyssmont Test Dryer, illustrated above, optimum operating 
conditions such as material temperature, drying temperature, dry- 


COMPANY, 


ing rates, air velocities, turnover cycles are established. These tests 
ore further amplified by complete moisture analyses and other 
chemical and physical determinations. The data are translated into 
graphs, such as those shown here. 

Whether the problem involves drying only, solvent removal with re- 
covery, gas-solids reaction or purification by sublimation, the tests 
are exhaustive, the product analysis complete and accurate, the 
report and the conclusions objective. 


For full information write to: 


DRYING & PROCESS ENGINEERS 


The Wyssmont TURBO-DRYER® is applicable to continuous DRYING 
with SOLVENT RECOVERY, continuous purification by SUBLIMATION, 
| N C e continuous SOLID-GAS REACTIONS, and COOLING. 


27-048 Bridge Plaza South, Long Island City 1, N.Y. 


Representatives in principal cities. 


in Great Britain; STURTEVANT ENGINEERING CO. LTD., LONDON EC 4 


For more information, turn to Data Service card, circle No. 104 
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OPERATION —The hot fluid enters at the 
center and flows toward the outside. The 
cold fluid enters at the outside and flows 
towards the center. Thus, full counterflow 
is achieved with maximum heat transfer. 


These AHRCO Spiral Heat Exchangers provide the 
same heating surface (1200 square feet) as the large 
double pipe instaliation, yet they occupy only a small 
fraction of the space. 

The unique Spiral design, cor: prising two concentric 
duct-like spival passages, makes these exchangers ex- 
celient for handling solids in suspension, sludges, 


slurries and other liquids that tend to clog and foul 
conventional heax exchangers. The identical conforma- 
tion of each passage cross-section permits handling 
of these difficult fluids on both sides. 

We will be. happy to provide full information on 
AHRCO Spiral and industrial Plate Type Heat Ey- 
changers. 


AMERICAN HEAT RECLAIMING CORPORATION 
1270 Sixth Avenue, New York, N.Y. 


For more information, turn te Data Service card, circle No. 103 
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This “multi-process” pump 
now handles 


a wider range of applications 


with unequalled interchangeability of parts 
Here’s how Ingersoll-Rand 
: “tailors” its SFL line of heavy-duty 

pumps fo meet your process 


SFL . . . high-temperature service up to 800°F. 
This is the basic water-cooled heavy-duty pump 
which has gained industry-wide acceptance for rug- 
gedness and long-term dependability. It is designed 
specifically for hot-liquid services and is available 
with packed box or mechanical seals. 


SFLM . . . medium temperature up to 300°F. 

Take away the water-jacketing from the SFL and you 
have the SFLM . . . the same rugged pump af a Jower 
first cost, designed for medium-temperature service. 
Should you later decide to put this pump on high- 
temperature service, you can easily convert it to 
water-cooled operation. Simply change to a water- 
cooled stuffing box extension and bearing housing. 
Available with packed box or mechanical seal. 


SFLA .. . up to 200°F . . . with built-in mechanical 
shaft seal as standard equipment. 
The seal eliminates packing maintenance and permits 
complete enclosure of the seal box ... a definite safety 
factor. Within its rating, the SFLA is the most eco- 
nomical selection with single mechanical seal. 


3 designs for one basic pump... 
all available with top or end suction for heads to 750 ft, capacities to 900 gpm 


meee eee 


ITH Ingersoll-Rand’s newly extended line of manufactured by Ingersoll-Rand, you can be sure 
“multi-process” pumps, you can now select that your I-R pump specialist will give you objective, 
from three basic types . . . and get exactly the pump expert counsel. Ingersoll-Rand makes the most com- 
you want for each specific application. You get maxi- plete line of centrifugal pumps available for the proc- 


mum interchangeability of parts, plus the first-cost ess industries. 


Ing ersoll-Rand 


Whether your process can be best served by one of 
these “multi-process” pumps or by other models 10-860 11 Broadway, New York 4, N. Y. : 


THERE’S NO SUBSTITUTE FOR EXPERIENCE IN ENGINEERED PRODUCTS 


For more information, turn te Data Service card, circle No 73 
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FOR 


ELECTRONIC 
SYSTEMS 


e Delivers a proportional 1 to 5 milliampere dc signal 
through a 3000 + 500 ohm load. 


> Has plug-in converter with printed circuit. Conven- 
tional leads and unnecessary wiring are eliminated. 


This Fisher explosion-proof Electronic Level-Trol 
features external adjustment for proportional band 
and liquid level height, and incorporates extreme sim- 
plicity of design throughout. Silicon transistors and 
diodes are used instead of the conventional vacuum 
tubes. You do not need any additional parts to reverse 


Plug-in electronic converter assembly. 


Marshalitown, lowa 


TF FLOWS THROUGH PIPE ANYWHERE IN. THE WORLD... CHANCES ARE IT'S CONTROLLED BY... 
FISHER GOVERNOR COMPANY 


Woodstock, Ontario London, England 
CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsyivania 


action of the unit. With only .25% effect from 


+15%% supply voltage change, line voltage fluctua- 
tion is of negligible effect. 


Fisher Bulletin F-85 will give you complete details on 
the Fisher Type 2300 Electronic Level-Trol. Send for it. 


Printed circuit of the converter assembly. 


SINCE 1880 


For more information, turn to Data Service card, circle No. 12 
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Obstacles seen to U.S.— Euratom accord 


Serious obstacles are today stand- 
ing in the way of implementation 
of the existing U.S._Euratom treaty 
for development of nuclear power 
in Europe, said Robert Gibrat of 
France, ing at the recent 
Cleveland Atomic En in Indus- 
try Conference staged by the Na- 
tional Industrial Conference Board. 
(Gibrat is president and general 
manager of Indatom, private as- 
sociation of French nuclear com- 


Even pointed out Gibrat, the 
uratom countries may, within the 
next few years, become the world’s 

est producer of these two fossil 
fuels. Adding this to the fact that 
Europe is at the moment sufferin 
acutely from an overproduction al 
coal, the original 1957 pro of 
Euratom, for 15 
clear kilowatts by 1965, seems 
peg understandable. The pres- 
ent objective of the U.S.—Euratom 
program—1 million kilowatts—how- 
ever, is most sensible, continued 
Gibrat. Where, then, lie the ob- 
stacles? 

First com t, ac- 
cording to Gibrat, is the pee Hara 
of the rules being published by 
AEC. “The lengthy invitation to 
submit proposals was followed by 
just as lengthy additions, and later 

additions to the additions.” The 


er further lored rumors 
t beneficiaries of the research 
and development p will not 


be allowed to submit bids for the 
power reactor Clarifica- 
tion of the rules of the game is a 
must, he said. 
Economics questionable 

In the early stages of the a 
ment, the European power utilities 


believed that the idea was to test 
American reactor designs under 
cheaper European conditions. Any 
extra cost over conventional power 
was to have been shared by the 
two parties. It seems now, said 
Gibrat, that the extra cost will be 
borne almost entirely by the Euro- 
peans. “A loan of one hundred 
thirty-five dollars per kilowatt, at 
four and one-half percent interest,” 
reasoned Gibrat, “is a small incen- 
tive when compared to the extra 
cost of two hundred dollars 
per installed kilowatt.” Under these 
conditions, he concluded, Euro- 
are rised that they will 
still be to prove the 
reactors will be economic 
local conditions. 
The hard sell? 

European manufacturers willing 
to participate in the power reactor 
program welcomed, according to 
Gibrat, an opportunity to share with 
their corresponding American com- 
panies the designing of the more 
difficult parts of the reactors. Many 
Euro now maintain that the 
tendency is to sell American reac- 
tors, and no longer to cooperate 
with costs and profits shared alike. 
The speaker felt, in addition, that 
the present deadline for submission 
of bids, September 1, 1959, was 
entirely unrealistic, and should be 
extended for 3 or 4 months—per- 
haps to December, 1960. This, he 
contended, would permit thorough 


cooperative studies between Ameri- 
cans and Europeans. 


Patent rights 

European manufacturers of fuel 
elements, while he porn. that the 
first fuel loads will be supplied in 
whole or in part by American 
manufacturers, realize that, for fi- 
nancial reasons, subsequent loads 
will have to be manufactured in 
Europe under American license. 
There is, says Gibrat, much specu- 
lation as to the effect of the strict 

arantee rules set up by the U.S. 
For instance,” pointed out Gibrat, 
“how can a French company agree 
to give up all patentable inventions 
discovered by it during a ten-year 
period, in connection with fuel 
elements entirely engineered in 
France, for the sole reason that 
this company has manufactured 
elements guaranteed by the AEC 
in agreement with an American 
manufacturer?” 


What is to be done? 

The of the Treaty, be- 
lieves Cibret, could be better 
by a few modifications: extension 
of certain time limits; relaxation of 
a few rules concerning patents; 
simplification of procedures; and a 
less demanding interpretation of 
the provisions of the Treaty calling 
for equal sharing of the extra costs. 
“These slight changes,” he said, 
“would offset the gradual stiffening 
of the regulations; which is the 
major cause for the present un- 


easiness 


Engineering starting salaries, job offers, up 


Number of job offers to engineering students has increased 
and may go higher, says the College of Engineering, Univ. of 


Mich. A sampling of 


offers indicates salaries are up about 


five percent, with a B.A. worth about $505 a month, an M.A. 
about $600, and a Ph.D. about $780. 
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NEWS PLUS INTERPRETATION 


Soviet sets sights high in plastics 


“Under the Soviet regime, chemical 
production has grown by giant 
strides, and, in terms of gross pro- 
duction, has already left behind all 
the countries of the world except 
the United States. However, in such 
an important sector as the produc- 
tion of synthetic materials, we are 
not yet on a with the industri- 
ally developed capitalistic coun- 
tries. The demands tof the national 
economy for these materials are a 
long way from being filled.” 

So says the lead editorial in Khi- 
micheskaya Promyshlennost (Chem- 
ical Industry), organ of the Govern- 
ment Committee for Chemistry of 
the USSR Council of Ministers, 
commenting on Premier Krush- 
chev's recent for indus- 
trial development in the Soviet 
Union ty the coming seven 
year 

“In the course of the years 1959- 
1965,” continues the writer in Khi- 
micheskaya Promyshlennost, “we 
must increase production of bulk 
plastics and synthetic resins by 6.7 
times, of chemical fibers by 3.8 to 
4 times, and of synthetic ru indies by 
more than 2.5 times.” 

Synthetic rubber production will 
be one prime objective in the 
Soviet’s chemical plans for the next 
seven years. Quality of divinyl- 
styrene and divinyl-methyl rubbers 
will be improved, says Khimiches- 
kaya Promyshlennost, while a sig- 
nificant seilietiii will be made in 
ager of sodium divinyl rub- 

r, which they will 
ductive capacity for 
rubber will grow about 6 times, and 
there will be a manyfold increase 
in capacity for butyl rubber, brom- 
butyl rubber, divinylmethylvinyl- 
pyridine, polyurethane rubbers, etc. 

In the realm of synthetics, capac- 
ity for phenol-formaldehyde resins 
and extrusion powders are sched- 
while, at the same time, ca 
for carbamide and polyamide ror 
ins will grow “tens of times.” Poly- 
ethylene production is slated for a 
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sharp upturn, and other polymers, 


for instance polypropylene, will be 
ee in significant quantities.” 
nerease in production of high 
polymer synthetic materials, po: 
out Khimicheskaya P hires 
will demand a correspon 
opment in the production 
many other organic materials—basic 
monomers, dyes, stabilizing agents, 
surface active materials, solvents, as 
well as a t variety of i 
chloride, nitric acid, sulfuric acid, 
titanium dioxide. . . . “There must,” 
says Khimic Promyshlen- 
nost, “be about a tenfold increase 
in capacity for vinyl chloride, raw 
oe for chlorine-based plastics 
d synthetic fibers, for lacquers, 
artificial leathers, and many other 
products.” 
It is unfortunate that the figures 
uoted in Khimicheskaya Promysh- 
nost are comparative only; that 
is, tage increases are given 
no base figure for evaluation 
of the significance of the increase. 
(Reliable Russian production fi 
ures are hard to come by 
However, some idea of the magni- 
tude of the Soviet effort can be 
formed from the fact that they pro- 
= to allocate from 100 to 105 
illion rubles to development of 
the chemical industry from 1959 to 
1965. Of this sum, says Khimiches- 
Promyshlennost, about half 
ill go to construction of projects 
for production of plastics, chemical 


Washington Notes 


Loans equivalent to $40 million from the E 


fibers, synthetic rubber, and alco- 
hol. These figures should be com- 

with the estimate of from 
1,940 to 1,970 billion rubles for 
capital investment during the years 
1959 to 1965 in all of Soviet indus- 
try. (These figures are said to rep- 
resent an increase of 81.84% over 
the previous seven-year plan. ) 


Petrochemical base 
Basis for the planned expansion 
of chemical production in the Soviet 
Union will be the large-scale utili- 
zation of natural gas and of gases 
era in the extraction and 
ing of pertoleum. Extraction of 
leum is scheduled for a two- 
old increase, primary reforming of 
petroleum will be upped 2.1 to 2.2 
times, capacity for catalytic crack- 
ing will rise 4.3 times, and capacity 
for catalytic reforming from 16 to 
18 times. Simultaneously, produc- 
tion of gas will increase approxi- 
mately 5 times, says Khimicheskaya 
Promyshlennost. 
Overall goal for the seven-year 
period is said to be a three-fold rise 
in chemical production; Chemical 
ipment and plant will increase 
by 3.3 to 3.5 times, according to 
the blueprint. It is interesting, 
finally, to note that, while produc- 
tion of instruments in general is 
scheduled for a rise of from 2.5 to 
2.6 times, output of calculating ma- 
chines and computers will go up 
more eee’ 3.3 to 3.5 times. 
Caveat lect 


Invest- 


ment Bank and the World Bank to the Southern Italy Develop- 

ment Fund, will help to finance the Mecure thermal electric 

power pro 8 ect south of Naples, Italy, and two industrial oy ame 
S 


in Sicily, 
near Augusta. It is 


INCAT aad CELENE petrochemical plants, 
reported that the two latter projects, taken 


together, will form one of the most complete chemical complexes 


in Europe . . 


. Support of scientific publications and information 


services by the National Science Foundation as part of a 
stepped-up —— under its Office of Science Information 


Service, to 
quarter of 1959. 


ed more than half a million dollars in the first 


J. L. Gillman, Jr. 
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Soviet no economic threat says NAM report 


Chances that Nikita Khrushchev 
can, in the foreseeable future, make 
_— his threat to “bury the United 

tates economically” are slim, ac- 
cording to the National Association 
of Manufacturers, which has just 
completed a study of Soviet pro- 
duction records and prospects. “Al- 
though the Russians have made 
appreciable, and in some instances 
amazing produ-tive gains,” says 
the report, “they are not at this 
time an economic threat to the 


United States.” 
The most failure suf- 
fered by the Russian planned econ- 


omy, according to the report, has 
been in agriculture. Russian pro- 
ductivity per worker in agriculture, 
says the rt, is only one-sixth 
1 one-twelfth that of American 
arm workers. About percent 
of Russia’s labor em- 


ployed in agriculture; this com- 

es with about ten percent in 
the United States. Even if labor 
productivity in Soviet agriculture 
should increase thirty-three percent 
every five years (as was officially 
claimed to have taken place be- 
tween 1950 and 1955), it would 
take Soviet agriculture until at least 
1985 to 1990 to attain the U.S. level 
of 1955. 


Industrial comparison 

The planned growth rate of the 
USSR for the years from 1955 to 
1960 was 10% per year. However, 
Russian economist Eugene a 
writing in Fortune ma 
1957) said—“We think it will be 
more than 6%.” The NAM report 
goes on to quote Fortune maga- 
zine—“Assuming the Soviet indus- 
try is now two-fifths as large as 


Court order ends Monsanto-Central Farmers suit 


A suit brought by Monsanto Chemical against Central Farmers 
Fertilizer, of Chicago, in which Monsanto charged illegal use 
of its trade secrets, been settled by an injunction consented 
to by both parties. Under the terms of the court order, Central 
Farmers is prohibited from disclosing certain process informa- 
tion claimed by Monsanto as trade secrets, and is enjoined from 
using the data for 10 years at any of its plants except the pres- 
ently-constructed Georgetown, Idaho, plant. The case was closely 
related to a prior action by Monsanto against a former employé, 
Charles M. Miller, who was charged with illegally taking proc- 
ess information and making this information available to Central 
Farmers. This prior case ended with a permanent injunction 
against Miller, which prohibited his use and disclosure of 
the material. 


Merger tide rolls on 


Two mergers between com in the chemical field and 
companies in the aviation field—one probable, the other pos- 
sible—are in the news. An agreement has been reached whereby 
North American Aviation would acquire Foster Wheeler Corp., 
engineers for the ieum, chemical fields. Simultaneously, 
Thiokol Chemical and Marquardt Aircraft announce that dis- 
cussions are under way as to the possibility of combining the 
two companies. 
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American industry, and that it will 

continue to grow at 6% per year, 

it would not overtake U.S. industry 

(growing at 4% per year) for nearly 
years.” 

The rt gives five major fac- 
tors for the current slowing down 
of Soviet industrial production: re- 
duced labor force due to low birth 
rates and a rising in the school- 
leaving age; the era of confis- 
cating technological equipment and 
highly-skilled manpower from con- 
quered countries is over, the proc- 
ess has been reversed and the 
satellite states are now drags on 
the Russian economy; depreciation 
and obsolescence will take more 
and more of Russia's invest- 
ment; the most and 
other natural resources are bein 
exhausted; and an over-all es 
control of production has brought 
on a “bureaucratic inflexibility with 
resulting inefficiency, waste, and 
duplication.” 


Manpower shortage 

“Of all the factors affecting fu- 
ture Soviet industrial growth,” says 
the NAM report, “t is one 
which even the Russian planners 
are incapable of mange 7 This is 
a manpower shortage which faces 
the Soviets for the next ten to 
twelve years.” 

Due to the twenty million deaths 
of World War II, and the low birth 
rate during and following World 
War II, continues the report, the 
number of people reaching working 
age (15 years) will decline steadily 
for the next ten years. Between 
1956 and 1960 the anticipated 
growth of the civilian labor force is 
only 3 million, and about 5 million 
between 1960-1965.° During this 
period, the U. S. labor force is ex- 
pected to increase by 12.3 million. 


* Figures cited from The Crisis of 
Soviet Capitalism, Burck & Parker, 
Fortune, February, 1957. 
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Direct conversion of nuclear energy to electricity 


First direct conversion of nuclear 
reactor into electric power 
is reported by the University of 
Michigan the Los Alamos 
Scientific Laboratory. Predicted 
within five years by R. W. Pidd 
( University of Michigan) is a cut 
of about one-half in the cost of 
building nuclear reactors, important 
applications to satellites inter- 
etary space travel. 
¥ With the new technique, electric 
power is obtained from a nuclear 
reactor containing a uranium car- 
bide source surrounded by a plas- 
ma of ionized cesium gas. At fission 
temperature, a large electric current 
is produced which can be “collect- 
ed” and put to direct use. The 


scheme is said to be the result of a — 


laboratory observation, made last 
July, that the substitution of a cesi- 
um gas plasma for one of the metal- 
lic elements of a thermocouple 
uced direct current at several 
undred times the power of earlier 


thermocouples. 
The experimental thermo- 
couple, tested for first time in 


April, 1959, at Los Alamos, is said 
to be about the size and shape of 
an “empty fruit juice can.” Source 
of power is a rod about one-quart- 
er inch in diameter and three-quart- 
ers of an inch long, containing 
uranium carbide. This rod is sus- 
pended in the center of the cell 
and surrounded by cesium gas. 
When the assembly is lowered into 
the core of a reactor, the neutron 
flux causes uranium fission heating 
in the center of the can, while a 
flow of reactor coolant around the 
outside of the can drops the tem- 
perature of the cesium plasma. The 
essential requirements of a thermo- 
couple are thus met, and electricity 
is produced. 


‘Thermoelectric generator 


A contract for design, construc- 


18 May !959 


tion, testing, and supplying of a 
five-kilowatt thermoelectric gener- 
ator has been awarded to Westing- 
house Electric by the Bureau of 
Ships, U. S. Navy. The generator, 
which will convert the heat of a 
burning fuel (probably Diesel oil) 
directly into electricity, will have 
a larger power output than any 
known generator of this type, says 
Westinghouse. Almost simultane- 
ously with this announcement, 
Westinghouse researcher Clarence 
Zener, speaking on April 28 to the 
13th annual Power Sources Confer- 
ence in Atlantic City, predicted 
thermoelectric generators with effi- 
ciencies up to 35% “within the fore- 
seeable future.” Such efficiencies, 


From Here and There 


said Zener, will be reached by 
selecting materials for maximum 
performance within a relatively 
narrow band of temperatures, then 
“cascading” such materials in 
several stages to cover a tempera- 
ture range from about 3,500°F 
down to ambient temperature. 
Radioisotopic radio station 

Focus of interest at the recent 
Cleveland Nuclear Congress was 
radio station WSNPC, broadcasting 
from the Public Auditorium in 
Cleveland on radioisotopic power. 
The display was mounted by AEC 
to demonstrate the potentialities of 


the SNAP-III program for develop- 
ment of thermoelectric power. 


New $6 million research laboratory for Du Pont’s Elastomer 
Chemicals Dept. is slated for completion by late summer 1960 
. . » Fluor Corp. has acquired a majority interest in a Dutch 


engineerin 


firm, N.V. Ingenieursbureau voor Chemische en 


Physische Techniek. Ph. J. Schuyviet en Zoon . . . Contract has 
been awarded to Weir Ltd, Glasgow, Scotland, for a sea water 
distillation plant in the Sheikdom of Kuwait. To cost $1,700,000, 
the plant will provide 2,250,000 gallons of fresh water a 24 
hours . . . RW-300 computers will be manufactured in France 
by Intertechnique under terms of a licensing agreement just 
concluded with Thompson-Ramo-Wooldridge. 


Support engineer segregation in labor legislation 
The active support of Engineers Joint Council has been 


thrown behind 


Particular 


orts to maintain 
fessional employees in labor legislation pending 
erence is to the Kennedy-Erwin Bill (S 505) which 


te classification of pro- 
ing in Con 


is now before the House for action. Recommended by EJC is 
a provision to the effect that a majority of professional engineers 
must vote for inclusion in any heterogeneous labor union. 


Montecatini licenses polypropylene production in UK. 


Imperial Chemical Industries and Shell Chemical have taken 
out licenses under the Montecatini-Ziegler patents for production 
of polypropylene in the United Kingdom; plant construction 
will start immediately, say both licensees. 
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First Technical Book 
On Aerosols Published 


For the first time, complete information on 

kaging products in pressurized containers 
“ been set down in one place — a 411-page 
book by Herzka and Pickthall titled “Pres- 
surized Packaging (Aerosols),” now being 
sold. 

Chapters give detailed information on pro- 
pellents, containers, valves, filling methods, 
laboratory procedures, emulsion systems and 
perfumes. Graphs, charts and photos illustrate 
all chapters, which are followed by lists of 
literature references and significant patents. 

Formulations — over 200 in all—are in- 
cluded, on a wide range of products from in- 
secticides and paints to cosmetics, perfumes 
and foods. Appendices cover common abbre- 
viations, technical terms, trademarks and 
trade-names, and aerosol producers through- 
out the world. The book is considered an 
extremely valuable reference for both research 

development and management groups. 


New U.S.I. Sales Office 
Opens in San Francisco 


U.S.L. has established a San Francisco sales 
office, managed by Kenneth Fietz, who has 
been a representative of the company’s New 
York Sales Division for the past 16 years. The 
new office, located at 220 Montgomery Street, 
was created to serve U.S.1. customers in cen- 
tral and northern California, Oregon and 
Washington. This office is tied in with U.S.L’s 
automated communications system through 
Pacific Coast head- 
quarters in Los An- 
geles. This will facili- 
tate the processing of 
orders and messages 
by the company's of- 
fices and plants in all 
parts of the country. 


H’-Labeled Methionine 
Cives Clue to Protein 
Synthesis in Cells 


In a recent study of protein synthesis in 
the cells of aduit mice, pt-methionine labeled 
with tritium (H") was injected into test ani- 
mals and then traced by radioautography 
methods. Results revealed that the most 
active protein synthesis involving methionine 
takes place continuously and independently 
within the cytoplasm and nuclear chromatin. 
Very little protein is synthesized from methi- 
onine in the nucleolus. 

In this particular study, tritium was used 
as the tracer element because its low §-ray 
energy allows good radioautographic resolu- 
tion. Previous investigations with S*-labeled 
methionine had shown only that this amino 
acid is continuously being incorporated into 
protein in all cells. However, the exact dis- 
tribution of synthesis in the nucleus and cyto- 
plasm could not be determined up to this 
time because the high f-ray energy of S* 
prevented good resolution. 


U.S.L. Starts Up 75-Million-Lb. 
Polyethylene Plant at Houston 


Low and Medium Density Resins Being Produced by High 
Pressure Process. Plans Already Underway to Double Capacity. 


U.S.1.’s new high pressure polyethylene plant has just been put into 


ration 


at Houston, Texas, to make 75 million pounds per year of PETROTHENE® resins. 


Oils Solubilized in Alcohol 
By New Patented Technique 


Drug and cosmetic manufacturers can now 
formulate water-clear. non-aqueous products 
containing both oils and low-molecular-weight 
alcohols, via a new solubilizing technique de- 
scribed in U.S. Patent No. issued 
recently. 

According to the patent, it has never been 
possible commercially to prepare cosmetic or 
industrial solutions containing these alcohols 
plus large quantities of oil. Layering has al- 
ways taken place. The technique described 
makes miscibility possible by including low- 
molecular-weight aliphatic alcohol est>rs of 
high-molecular-weight fatty acids. 

Mixtures of esters such as ethyl laurate, 
butyl myristate, amyl oleate, propyl linoleate 
or isopropyl! palmitate are cited. The resulting 
solutions would contain 20-50% oil, 20-50% 
low alcohol and 5-20% ester. The oils may be 
of any class — animal, vegetable or mineral 
—and the alcohols preferably in the one to 
five carbon group, such as ethanol, methanol 
and isopropy! alcohol. 

Suggested formulations are given for cosme- 
tic compositions which are claimed highly 
stable over a wide temperature range for long 
periods, without separation. Examples include 
sun-screening compounds, hand lotions, hair 
preparations, soaps, colognes, antiperspirants 
and after-shave lotions. 

Other suggested fields of applications in- 
clude metal working compounds, coatings, dry 
cleaning fluids, hydraulic fluids, biocides and 
lubricants. 


NaK Basis of Prefab High- 
Temperature Test Loop 


A high-temperature test loop, which uses 
NaK (sodium-potassium alloy) as the circu- 
lating medium, is now available as a package 
unit for research and study pu 

The loop, designed for 1,000° F, can be 
employed to examine NaK’s natural circula- 
tion characteristics, to study oxygen solubility 
in the alloy, to analyze flowmeter and pump 
performance, expansion treatment and piping 
arrangement, to investigate corrosion, mass 
transfer and metal stress, to design heat ex- 
changers, and to develop pumps. 

The unit consists of heaters and coolers, 
heat exchangers, EM pumps and flowmeters, 
cold trap, plugging indicators and instruments. 


The Houston installation was rushed into pro- 
duction some six to eight weeks ahead of 
schedule when demand for PETROTHENE resins 
began to outrun supply late in 1958. 

As a result of this demand, a major expan- 
sion is already being pl id, to double the 
new plant's capacity and bring the company's 
PETROTHENE output in Houston to 150 million 
pounds of high pressure polyethylene per year. 
At Tuscola, Illinois, U.S.1. now turns out 
about 100 million pounds of polyethylene an 
nually. Thus, when the plenned expansion 
at Houston is completed late in 1960, total 
U.S.L. capacity will be 250 million pounds of 
high pressure resins per year. This will make 
the company the second largest polyethylene 
producer in the country. 

The new plant is well situated on the 
Houston Ship Channel for shipment of resins 
by all means of transportation. Export ship- 
ments are facilitated by the extensive port 
facilities available in Houston. The new in- 
stallation is assured of a plentiful supply of 
ethylene — the major raw ma- 
terial — from salt dome storage 
facilities. 
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Other Resins Under Consideration 

The company is now producing low den- 
sity (.913 — .924) and medium density (.925 
— .929) resins at the Houston unit. However, 
extensive research work has been done on the 
new high density polyethylenes and a process 
has been developed which is believed superior 
to any now used. both from a product quality 
and production cost standpoint. The process 
has not yet been commercialized due to the 
current market conditions on high density 
materials. U.S.1. is also studying polypropyl- 
enes and other polyolefins in pilot plant, and 
hopes to have more to say about them later 
in the year. 

In less than four years U.S.I. has advanced 
from a nonproducer of polyethylene resins to 
its present position as third largest producer 
in the field. Commencing with an output of 
26 million pounds in 1955, production in- 
creased to 50 million in 1956, 100 million in 
1957, and now 175 million pounds. When the 
contemplated expansion at Houston is com- 
pleted, the company will have realized a total 
increase in production capacity of some 900% 
since 1955. 


polyethylene 


Product storage silos at U.S.!. 
plant, Houston, Texas. 


POLYETHYLENE RESINS 


PETROTHENE® is the registered trodemork for U. 
PETROTHENE resins ore vsed in a wide voriety of end 
extrusion, pipe extrusion, extrusion coating, wire and cable coating, 


Film Grades a Specialty 

Although U.S.I. makes a full line of resins 
for all applications, much of its growth in 
polyethylene has been based on special efforts 
to develop improved coating and film grade 
resins. Recently the company pioneered a 
technique for producing crystal-clear cast 
film. This material has excellent potential in 
the huge bread wrap field and other large- 
volume overwrap markets. 

Tailor-making resins for specific purposes 
was originally and still is one of the distia- 
guishing features of U.S.1. as a polyethylene 
producer. In all, the company markets some 
70 resins today, each varying somewhat in 
melt index, density, strength, clarity, gloss, 
slip, stiffness and other properties. 


Two New Aerosol Formulas 
Contain Arhydrous Alcohol 


Two new formulations —one for a white 
shoe polish, the other for a stocking-run stop- 


| per — have been developed by one chemical 
aerosol 


manufacturer for consideration by 
packagers. 

The run-stopping spray consists of equal 
parts of anhydrous ethanol and a fast-drying 
adhesive, plus propellant, coloring and per- 
fume. The formula is said to be nonflammable, 
and is considered stable, although stability 
tests have not been completed as yet. Recom- 
mended filling pressure and method of appli- 
cation are given. 

The shoe polish spray — containing 
ethanolic solution of PVP/VA, a 
titanium dioxide, glycerine, isopropanol, ace- 
tone and propellant — is claimed to eliminate 
messy handling and to allow easy touch-up. 
Filling techniques, valve types and pressure 
are suggested. 


PRODUCTS v.s 


Alcohols: Ethy! (pure and all sp 


Regular Proprietary 


$.1.'s polyethylene resins. 
uses such as film Organic Solvents 
Fuse! Oil, Ethyt 


endering, injection molding, blow molding, th 
molding. 


OTHER PRODUCTS 


ing ond compr 


Sedivm 


xalacetate, 
Acid, Urethon U.S.P. (Ethy! Carbamate), Ribofievin U.S.P. 


Nitrate, Nitric Acid, 


Chemicals: Anhyd i A 


Caustic Soda, Chlorine, Metallic Sodium, 
Sulfite, Sodium Sulfate. 


Products: 
USP, Riboflavin USP, Intermediates. 


Nitrogen Fertilizer Solutions, Fertilizer Solution, Sulfuric Acid, 


DL-Methionine, N-Acety!-Di-Methionine, Urethon 


Animal Feed 
Sedium Peroxide, Sodium 


ANSOL® M, ANSOL PR 


and Norma! Buty! Alcohol, Amy! Alcohol, 

Acetete, Norme! Buty! Acetate, Diethy! Carbonate, 

DIATOL®, Diethy! Oxclate, Ethy! Ether, A ilide, 
Ethy! Aceto- 


Acetoacet-Ortho-Chieranilide, Acetoacet-Ortho- Toluidide, 
ecetate, Ethyl Ethy! Chioroformote, Ethylene, Ethy! 
Sebacic 


oxidant), Coicium » 
Liquid CURBAY, VACATONE®, Menadione (Vitomin K;), Di-Methionine, 
MOREA® Premix, Niacin USP, Riboflavin Products, Special Mixes, U.S.!. 
Permadry, Vitamin By, Feed Supplements, Vitamin D,, Vitamin E Products, 
Vitamin E ond BHT Products. 


Information abou: manufacturers of these 
items may be obtained by writing U.S. 


Radioactive crystalline can now 
be obtained for in vivo studies of blood-brain 
barrier permeability and biological utilization 
of glutamine by brain and other organs. Specific 
activity of uct is 27.8 */mg. 1470 


New carb cid fi: test kit now on 
market determines extent of me poisoning in a 
minute by testing exhaled air or in under five 
minutes by testing blood sample. Color change 
in treated silica gel indicates % CO 

1471 


Reactor fuel is covered in new, 120- 
page volume now being sold. Includes papers 
and discussion on economic fuel selection, blan- 
ket fuel systems, types of uranium systems, types 
of fuel elements, cladding and canning. Noe. 1472 


Phosphorus pentasulfide safe-handling practices 
are described in 14-page safety data booklet 
which can now be purchased. Discusses hazards, 
protective equipment, containers, waste disposal, 
first aid, medical care. No. 1473 


A circular, slide-rule-type of device, which pre 
dicts whether a chemical reaction is possible for 
10,009 different chemical equations, is now avail- 
able to chemists and chemistry students. Com- 
plete use instructions given. No. 1474 


Refined ethylene of 99.5% minimum active-ingre- 
dient content is described in new data sheet now 
being offered. Data includes specifications, 
properties, shipping information, uses plus refer- 
ences on use as ripening agent. 


New analyzer, said to determine amounts of over 
20 amino acids in a protein hydrolysate in only 
22 hours, is described in new brochure. Results 

imed cc within 23%. Typical run 


shown. Specifications given. No. 1476 


Cold caustic pulping of mixed hardwoods is de- 
tailed in technical report now offered. Includes 
complete process description, equipment ~~ 
flow sheet, quality control tests. 

sults of studies on variables. No. 1477 


Niobium and its uecniiaan are described in new 
book now being sold. Chapters cover sources, 
supply, economics, extraction, separation, metal 
reparation, impurities, properties, plating, al- 
loys, reactions, nuclear uses. No. 1478 


Over 125 radioactive measuring instruments cre 
listed in new 76-page catalog. Detecting, counting 
and recording instruments are described. In- 
cluded are systems for research, medicine and 
education. No. 1478 


Satie 4 te fos); Anhyd 


Alcohol Solvents SOLOX®, 


Sodium Ethylate, ISOSEBACIC® Acid, 


Antibiotic Feed Supplements, BHT Products (Anti- 
Choline Chioride, CURBAY 8-G®, Special 


DUSTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 


Atlonta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Detroit ~ Kansas City, Mo. * los Angeles * Lovisville 
Minneapolis * New Orleans * New York * Philadelphia * St. Lovis 


U.S.1. SALES OFFICES 


San Francisco 


conrinuo 
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Now 
they're al/ | 


equipped! 


Now Daystrom-Weston offers a 
revolutionary constant current source in 
every recording and controlling potentiometer 


The D-PAK is a solid state, constant current source of sufficient precision for 
industrial instrument service ... with plenty to spare. It eliminates many 
conventional components, such as, batteries... standard cells... standardizing 
mechanisms — and their maintenance. The D-PAK means continuous accuracy, 
with no interruptions in measurement or control for standardization. And it 
functions indefinitely because there are no mechanical moving parts. 


é D-PAKs are now standard equipment throughout the Daystrom-Weston 
; potentiometer instrument line. Every instrument they serve is a far simpler 
+++ more stable . . . trouble-free . . . full-time monitor. 


For further information, contact your loca] Weston representative, or write 
to Daystrom-Weston Sales Division, Newark 12, N. J. 1n Canada: Daystrom Ltd., 
840 Caledonia Rd., Toronto 19, Ont. Export: Daystrom International, 

100 Empire St., Newark 12, New Jersey. 


DAYSTROM 
WESTON 


INDUSTRIAL INSTRUMENTS include @ full line of recording and controlling potentiometers with strip and circular 
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The extraction plant of Runnels Gas Products Corporation 


9 

at Eunice, La., pr more than 300 mmef. of pipeline . 

What's new in gas processing ? 

the natura! gasoline and butanes, 96% of the propane and 

35% of the ethane.) Fuel-gas consumption is less than 3%. 

Absorption takes place at -40°F. 
Anyone contemplating construction of a natural-gas processing plant, 
whether its purpose is treating, extraction or a combination of both, ; 
must first solve a puzzle with three complex variables. The efficiency and | 


profitability of the plant depend on how well the puzzle is solved. | 


The first variable is, of course, the volume and composition of the inlet 
gas stream. The second is the market, if any, for extracted products, and 
: the third is the legal and technical requirements for residue gas. 


Major shifts in these variables make it profitable today to design gas- 
processing plants that differ radically from those built only a few years 
ago, and to locate them much farther away from the gas fields. 


: 


For example, it is now advantageous to build large, 
highly efficient extraction plants to handle great volumes 
of lean Louisiana gas. Such plants serve the tremen- 
dously expanded LPG market for butanes and propane, 
and the petrochemical market for both of these, plus 
ethane. Because of the volume of gas, and the degree 
of extraction desired, a combination of extreme cold 
and light-oil absorption is the most efficient way to get 
the marketable hydrocarbons out. Refrigeration costs 
are more than offset by the use of smaller quantities of 
lighter oil, with consequent savings in pumping and 
stripping capacity. 

As the natural-gas industry mushrooms, the trend is 
toward large plants, not only for hydrocarbon extrac- 
tion but for sour-gas treating as well. And as the plants 


grow bigger, new levels of efficiency can be reached 
through methods that were impractical in smaller 
installations. 


The development of new techniques for large-volume 
gas processing has been a Fluor contribution to the 
industry. The combined experience of the gas specialists 
in Fluor’s Los Angeles and Midcontinent divisions rep- 
resents a pool of advanced know-how that is unequaled 
anywhere. 


The Fluor brochure, “Opportunities in Gas Processing,” 
will be helpful to anyone planning construction of a pro- 
cessing facility. Write to Dept. 61, The Fluor Corpora- 
tion, Ltd., 2500 South Atlantic Boulevard, Los Angeles 
22, California. 


For more informetion, turn te Data Service card, circle No. 115 
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RESILIENT 
PACKING 


GASKET AND 
STAINLESS STEEL 
DIAPHRAGM 


CIRCUMFERENTIAL 
SEALING GROOVE 


LUBRICANT 
SUMP 


PACKING WASHER 


LUBRICANT BALL 
CHECK VALVE 


CONNECTOR GROOVES 


Sectional view Powell Screwed Gland Lubricated Plug Valve. 


Like all Powell Valves, Powell Lubricated Plug Valves are 
superior in their field . . . and have many advantages over 
other conventional types of Valves. 


e@ Simple design: only three basic parts—Body, Bonnet, Plug. 

@ Quick, complete shut-off—a quarter turn will close or open 
the valve. 

@ Tapered Plug assures positive seating. 

@ Machined surfaces of plug and body are not exposed in 
the open position. Any media adhering to the plug when in 
the closed position is removed when plug is rotated. 


© Cavity-free straight passage assures streamlined flow in 
either direction. Scale and sediment cannot collect. 
Powell Lubricated Plug Valves are available in sizes 14” 
through 16", depending on the type required—Semi-steel 175 
and 200 pounds WOG ;—Carbon Steel ASA 1 50and 300 pounds. 


Powell can also furnish Lubricated Plug Valves in other 
alloys on special order. 

For all your valve needs, make it a policy to consult your 
local Powell Distributor—or write directly to us. 


THE WM. POWELL COMPANY 
Dependable Valves Since 1846 e Cincinnati 22, Ohio 
For more information, turn to Data Service card, circle Ne. 19 
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TECHNICAL 
EXCHANGES WITH 
CUSTOMERS 


e @ e now provide conclusive proof that 
custom-made anodes materially 

lower electrolytic cell operating costs. 
May we show you the evidence? 


GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK17, N.Y. OFFICES IN PRINCIPAL CITIES 
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4 
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ROTARY COOLERS FOUR TYPES 


Gas-Cooten Type—Solids are cooled by direct contact with cooling air 
(atmospheric, or dried and refrigerated). Inert gases may be used in a 
closed system. 


Warer-Coo.ten Suett—Water is externally applied to the shell, either by 
sprays or by partially submerging the shell. 


Tusvucar Tyre—Internal water-cooling tubes are assembled with the rotating 
shell, or installed as a stationary bank of tubes concentric with the shell. 
Alternately, the water leaving either of these tube sections may be used for 
supplemental spray cooling on the shell exterior. 


Dinect-Contact Water—For rapid cooling from very high temperatures, 
water is sprayed directly on the hot material to utilize the latent heat of 
vaporization, Usually supplemented by secondary air cooling. 


ee Each of these types has a particular area in which it is most economically 
: applied. Write for further information. 


Interior of a water-tube cooler. Longi- _Interior of partially-submerged cooler 
tudinal banks of tubes provide maxi- with gravity-controlled scrapers main- 
mum cooling surface for minimum taining clean shell surface for high- 
floor space. rate heat transfer. 


HARDINGE 


COMPANY, INCORPORATED 


“YORK, PENNSYLVANIA > 240 ARCH ST. - Main Office and Works 
New York - Torente - Chicage - Hibbing - Houston - Selt Lake City - Sen Francisce - Birminghom - Jecksonville Beach 


For more information, turn to Data Service card, circle Ne. 68 
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Technologists in Top Management is 
the second of a two part article by 
K. M. Watson, professor of 
engineering at Illinois Institute of 
Technology. (See page 37). 
Ernest Hart (Technologists in Man- 


iement) is president of Food (one 


Donald B. Keyes ( Participation of 
Technologists in Management) is an 
engineering consultant with offices in 
New York City. 


(I. to r.) Authors Schnepf, Gaden, 
Schonfeld 


Foam Fractionation: Metals, is the 
result of collaboration between Robert 
W. Schnepf, Elmer L. Gaden, Jr., 
Ella Y. Mirocznik and Ernesto Schon- 
feld. Gaden’s interests in the apparent- 
ly dissimilar fields of biochemical and 
nuclear technology are merged in this 
work on foam separation. He is 
procsar editor of a newly established 
in the fields of ap- 
plied hte y and microbiology. 
and Gade and Gaden are with Columbi 
University Department of Chemical 
Engineering. Ella Mirocznik and 
te are associated with Radia- 
Inc., New York 
ich specializes in work on 


separation. 
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(|. to r.) Authors Svanoe, Talimadge, 
Walker 


Hans Svanoe (Solids Recovery by 
Crystallization) has worked in the 
-alkali as well as synthetic am- 
monia industries. He has been in the 
United States since 1919, representing 
AS. Krystal Co. of Norway in this 
nt with Struthers Wells 
serve the Norwegian firm’s 
ponte equipment was to be de- 
signed and fabricated by "*Strothers 
ells. Svanoe is at present — 
of the Crystallizer Department at 


Production Synthetic Quartz) major 
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Thousands of installations throughout the Refining and EVERY TOR 
Chemical industry have proven the Peerless Line Separator . 7 
principle to be one of the most outstanding methods avail- 
able for the extraction of liquid from gas, steam or air. 

Drawing A above shows the arrangement of the vanes 
in the Separator. Drawing B is an illustration of the Peerless 


The mist extractor combines the forces of impingement, 
centrifugal motion and surface tension to obtain its high 


rolling of the gos against the walls of ‘‘‘e vane. impinge- 
ment and centrifugal force combine to c.ntact the droplets 
with the vanes, where they coclesce, and surface tension 
then causes them to cling to the vanes’ surfaces. Gravity 
and the impact of the gas stream then drives the droplets 
into the pockets where they roll down the vanes and 
out of the gas stream. 


Through the Peerless method of mist extraction, the gas 
is stripped dry long before reaching the end of the vanes. 


FURTHER INFORMATION ON THE 
Or LINE SEPARATORS 


OF 


P.O. BOX 13165 DALLAS 20, TEXAS Fleetwood 2-8431 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


For more information, turn te Data Service card, circle No. 36 
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: 5 there’ 145 
efficiency. The path of the gas, etc., through the unit is “ 
constantly bending, causing semi-viclent turbulence and re dr J 
| 
“OVER 20,000 SEPARATORS and SCRUBBERS 


USE KARBATE HEAT 


Engineered for maximum corrosion re- to thermal shock. 

sistance and minimum maintenance, Always consider “Karbate” impervious 
these shell and tube heat exchangers are graphite heat exchange equipment where 
so constructed that all surfaces in contact corrosion is a problem. You'll be pleas- 
with corrosive fluids are of “Karbate” antly surprised at the low first cost in 
impervious graphite. This unique mate- comparison with heat exchangers having 


4 ‘. : rial offers complete corrosion resistance, far less effective resistence to corrosion. 
high thermal conductivity and immunity Write for Catalog Section S-6800 
HEAT TRANSFER SURFACE OUTSIDE TUBES, SQ. FT. 
Buy “Karbate” ghell and twhe heat Series Size | LD. x 
Shell OD. 6’ Long Long 14’ Long 16’ Long 
exchangers — any size, ony type, any Tubes Tubes T Tubes Tubes 
design — directly from National 90 6” 9 17.7 26.5 35.4 
190 8” 19 37.3 55.9 74.5 87.0 99.5 
Carbon Company, 310 10” 31 45.6" 91.2 121.6 M19 162.2 
ports in heat transfer with corrusives. 420 14" 42 817 123.3 164.8 192 220 
640 16” 64 124.3 187.7 251 293 335 
| Components of all sizes of “Karbate” 850 18” 85 165.2 250 334 389 444 
. 1090 20” 109 213 320 427 499 570 
heat exchangers are mangfactured 1350 2 138 243 397 530 706 
in quantity and carried in stock, You 1630 24” 163 317 479 640 746 852 
save money... you seve time... 26" 379 573 766 892 1017 
5 * 28” 453 684 914 1065 1217 
‘when you spect; 268 521 786 1051 1225 1400 
vievs graphite shell and tubs heat 1368 1595 
; 1 1722 2009 5 
exchange 5960 | 42” 596 «(1162 1749 2336 2727 3118 
6850 45” 685 1335 2010 2685 3135 3585 
Es *This unit has 414’ long tubes. 
; ‘ National”, ‘‘Karbate” and “Union Carbide” are registered trade-marks of Union Carbide Corporation 


NATIONAL CARSON COMPANY - Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N.Y. 
SALES OFFICES: Atianta, Chicago, Dallas, Houston, Kansas City, Los Angeles, New York, Pittsburgh, Sanfrancisco «+ IN CANADA: Union Carbide Canada Limited, Toronto 


For more information, turn to Dota Service card, circle No. 75 
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PROFESSIONAL PLACEMENT 
P.O. BOX 299-M1 + LEMONT, ILLINOIS 
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consiver BETHLEHEMS 
50 YEARS OF EXPERIENCE 


eg TO ASSURE SUPERIOR 

a GREY OR DUCTILE IRON CASTINGS 
AT LOWER COSTS. 

id Consider BETHLEHEM’S methods of molding to cut 
the cost of your grey iron or ductile iron castings— 


machine, dry and green sand, and loam. 


Need toughness and strength of steel and yet qualities 
of cast iron?—try BETHLEHEM’S ductile iron. 


a Since performance and cost are a function of experi- 
a 3 ence, consider BETHLEHEM’S experience which began 
y with birth of chemical industry in United States. 

Our repeat business is high because of our standards. 
BETHLEHEM can furnish rough or fully machined 
castings—try our well equipped facilities. 


Write for our Catalog #401 on castings. 


FOUNDRY & MACHINE Co. 


6 Union Plaza ° Bethlehem, Pennsylvania 
For more information, turn te Date Service card, circle No. 56 
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which set up and ran a pilot 
plant. He is located at the Merrimack 
Valley Works of Western Electric, at 
North Andover, Mass. R. A. Laudise, 
who worked with him on the project, 
is on the technical staff of Bell Tele- 
phone Laboratories. Laudise, who has 


a PhD in inorganic chemistry from 
MIT, has done research on 
growth and hydrothermal 
tion. 

Ralph T. Mathews (Air Cooling in 
ron ll Plants) has, for the last few 
years, concentrated on new design 
development work at Du Pont in his 
capacity as senior power consultant. 
He was | assistant principal 
power engineer for the design division 
of the company. Mathews also taught 
for several 
years at Duke University. 
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C. A. Stokes (Organization and Co- 
ordination of Economic Evaluation) 
says that perhaps the most rewarding 
experience of his life has been the 
unique opportunity afforded him to 
set up an economic evaluation func- 
tion in as near an ideal way as pos- 
sible. This was made possible with 
the inception of Texas Butadiene and 
Chemical Corp., a firm of which he 
is now vice president. While most of 
Stokes’ contributions have been in the 
field of mana t of research and 
development, he has also worked ex- 
tensively in the less publicized field 
of carbon black technology. 

Charles A. Walker and John A. Tall- 
madge, who contributed the article, 
Metal Finishing Waste Reduction, are 
members of the Department of Chem- 
ical Engineering at Yale University. 
They have been engaged in research 
on waste disposal and pollution abate- 
ment, working closely with the Con- 
necticut State Water Commission, and 
with various industrial concerns. 
Ernst Karwat of the Linde Company, ° 
Munich, West Germany, is not a new- 
comer to the pages of CEP. He has 
written in recent issues, on Oxygen 
Plant Safety and on aspects of Hydro- 
carbons in Air Separation Plants. His 
current contribution, Air Separation- 
Carbon Dioxide Remaval by Adsorp- 
tion, presents the results of recent 
work in the field. 
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BETHLEHEM 


SALE or LEASE 


Haveg plastic trailer trucks are available for immediate delivery, 
or may be leased through the Haveg Industries Trailer Leasing 
System, permitting favorable tax savings for your company. 


CORROSION 
RESISTANT 
EQUIPMENT 


Z 
Their smooth corresion resistant interi- 
ors necessitah® Gmly @ detergent wash 
between igadings; their permc- 
nently pigmented outer surfaces elim- 
inate the necessity for external main- 
ten@nce, The tanks are pigmented in 


production with a choice of permanent 
colors and oa translucent strip may be 
molded in, to provide liquid level in- 
dication and metering at no additional 


lightweight; permitting bonus floods 


within maximum load limits. 


FIRGT Eng / PLASTICS* . . . Available in all sizes permitted by 
State or Government Highway Codes. 


HAVEG INDUSTRIES, INC. 
PLA-TANK DIVISION 


900 GREENBANK ROAD + WILMINGTON 8&6, DELAWARE 
Fer more information, turn te Data Service card, circle No. 65 
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RELIABILITY... 


Because the movement of the stars never varies, 
an astronomer can determine time to the exact 
second by checking the position of Leo, Orion, 
or one of the other constellations that appear in 
the night skies. That’s reliability —a word that 
has become a motto for Mikro-Products. Serving 
the rapidly growing processing industries, our 
reputation rides on the performance of the 


MIKRO-Products 


Pulverizing Machinery Division + Metals Disintegrating Company, inc. 


32 Chatham Road © Summit, New Jersey 


equipment we manufacture . . . good reason 
why our standards are high . . . good reason why 
Mikro grinding, conveying and dust collection 
units are built to put greater efficiency and 
economy into our customers’ operations. If you’d 
like to know more about Mikro-Products . . . 
about Mikro quality and reliability, the informa- 
tion is yours on request, and without obligation. 
PROCESSING SYSTEMS 


GRINDING CONVEYING COLLECTING 


REPRESENTATIVES throughout the United States, Continental Europe, British Isies, Canada, Mexico, Central and South America, 
West Indies, South Africa, India, Japan, Philippines, Australia and New Zealand. 


MANUFACTURING FACILITIES: United States, Canada, Continental Europe, British isles. 
For more information, turn te Date Service card, circle No. 20 
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Inflation—plague or destiny? 


For as long as most of us can remember, the prices 
we pay for commodities—whether plant equipment 
or items for the home—have been rising. We are all 
aware of the dramatic rise in prices that has taken 
place since World War II. Some economists have 
termed this inflation a evil that accom- 
panies full employment and high wages. Others 
are frankly worried that we may be heading for a 
runaway inflation that could do serious damage to 
our economy. 

For those who have the responsibility of appro- 
priating 1959 dollars for capital ditures, the re- 
turn on which will not be realized until 1962, or 
even 1965, the value of today’s dollars then is a 
matter of some serious concern. Should one buy 
now as a hedge on inflation, should long term labor 
contracts be made which anticipate checking of the 
inflation, and if the value of the dollar is to be 
stabilized, should financing for expansion be in the 
form of debt or equity? These are some of the 
questions raised, and in effect answered, in a recent 
issue of the Chemical Economics Newsletter* 
(CEN). 

The only projections available on the future of 
the dollar, > CEN, are based on a conviction that 
the continued full employment to which government 
policy is committed, is unattainable without inflation. 

Current policy to combat inflation is for the most 
part directed at influencing the supply of money 
and the velocity of its circulation (money supply, 
times velocity of circulation, equals gross national 
product). This policy is derived from the historic 
experience that is, in brief, as follows: between 1929 
and 1946 the money supply increased much more 
than did the economic activity or price level. Com- 
pensating factor was the velocity of circulation. 
Since 1946, however, the velocity has been rising— 
and this has undoubtedly been responsible for much 
of the price rise, since increases in the money sup- 
ply have lagged behind economic activity. 


* Permission to quote from the CEN has been by 
Stanford Research Institute, Menlo Park, Calif. 
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The velocity of circulation, according to CEN, 
reached a peak of 4.1 in 1919; it st at 3.2 in 
1957, and if it follows the postwar trend, will again 
reach 4.1 by 1965. With increases in velocity limited 
by the same conditions that have kept the velocity 
below the 1919 of 4.1, control over money 
supply should be an effective means of checking 
a rise in price level. 

A national product of $575 billion is pre- 
dicted for 1965. If velocity of circulation did reach 
the assumed limit of 4.1 by 1965, the supply of 
money required would be $140 billion—which is $3.2 
billion less than the supply in June, 1958. Or, if the 
velocity of circulation would level off halfway be- 
tween the 3.2 level of 1957 and the 4.1 assumed 
upper limit, the supply of money would be about 
$160 billion, a total increase slightly less than has 
supply shows a tendency to increase at a muc 
faster rate than about $2.7 billion/year (as it al- 
ready has in 1958), further inflation is to be expected 
unless the velocity of circulation shows a marked 
tendency to level off. 

Three factors are cited by CEN as complicating 
this analysis. One—inflationary forces which create 
pressures on fiscal and monetary authorities to allow 
the money supply to expand. For instance, wage 
and price increases require an expanded money sup- 
ply to support them. Two—the argument of many 
economists that economic growth with full employ- 
ment is not attainable without some degree of infla- 
tion. Three—interaction between the supply of 
money, its velocity of circulation, and the level of 
economic activity. If, for example, growth of money 
supply and velocity of circulation are successfully 
curbed, economic activity (measured in employ- 
ment or constant dollar gross national product) 
might also be curbed. 

In _ of these complicating factors, CEN ad- 
vises close watch on treasury and Federal Reserve 
Board activities which affect the money supply—as 
giving a fairly good idea of what is likely to happen 
to the price level. 
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Acetonitrile boosts ataas throughput 58%, 
saves $3,000,000 capital investment 


Unusual solvent useful in saturate-unsaturate and olefin-diolefin separations 
TABLE 1 RELATIVE VOLATILITIES OF THE C, HYDROCARBONS IN AQUEOUS ACETONITRILE, 120 psia 


By using acetonitrile as an extractive 
distillation solvent, Shell Chemical Cor- 
poration has boosted throughput of the 
existing butadiene feed-preparation unit 
58% in their Torrance plant. Minor 
engineering changes for the unit cost 
$148,000: it has been estimated that a 
similar throughput increase through new 
construction would cost about $3,000,000. 
Development work and operating expe- 
rience have shown that acetonitrile’s 
unusual solvent properties should prove 
useful in other saturate-unsaturate and 
olefin-diolefin separation processes. 
ADVANTAGES OF ACETONITRILE 

Acetonitrile has boosted capacity in the 
Shell plant because it increases the spread 
in boiling points of the C, hydrocarbons 
being distilled. Thus, separation of the 
hydrocarbons is more efficient than with 
either acetone or furfural. Relative vola: 
tility of n-butane compared to butene-! 
is about 1.25 with acetone and about | 39 
with furfural. Acetonitrile increases this 
ratio to almost 1.4. The spread in boiling 
points of butene-] and butadiene is also 
increased. The table gives data on the rela- 
tive volatilities of C, hydrocarbons in 
aqueous acetonitrile systems. 

After the extractive distillation has been 
completed, acetonitrile can be completely 
recovered from the butane and butylene 
streams with greater ease than acetone. 
This increased recovery efficiency is due to 
the high distribution coefficient of ac- 
etonitrile in water/hydrocarbon systems. 


ENGINEERING CHANGES MINOR 
Because of the similarity of the physical 
properties of acetonitrile and acetone, it 


is not necessary to change the operating 


pressure of extractive distillation columns. 
Shell engineers made only minor changes 
to their unit. Besides a larger reboiler and 
a new pump, two heat exchangers were 
switched and the so! vent recovery column 
was connected to vacuum operation. 
Aqueous acetonitrile systems do not foul 


’ exchanger systems. Corrosion due to 


hydrolysis of solvent at reboiler tem- 
peratures is minimized by pH control. 


Total Solvent Concentration, 80%m Total Solvent Concentration, 85% m 

Water in Solvent Water in Solvent | Water in Solvent Water in Solvent 
Component 15% m 25%m 15%m 25%m 
Isobutane 1.638 1.673 1.637 1.674 
n-Butane 1.332 1.347 1.348 1.368 
Isobutylene 1.013 1.013 1.013 1.013 
Butene | 1.000 1.000 1.000 1.000 
t-Butene-2 0.861 0.856 0.865 0.861 
cis-Butene-2 0.821 0.813 0.827 0.820 
Butadiene-1, 3 0.639 0.599 0.645 0.604 
Water 0.08 0.045 0.075 0.045 
Acetonitrile 0.043 0.033 0.043 0.033 


OPERATING COST REDUCTIONS 
The butadiene feed-preparation unit 
operating on acetonitrile has less solvent- 
loss than one operating on acetone. Thus, 
solvent make-up costs are no higher with 
acetonitrile than with acetone. Steam and 
pumping costs have also been reduced be- 
cause reflux and circulation rates are lower. 


This is true even at reduced feed rates. 


ACETONITRILE USEFUL 
IN OTHER PROCESSES 

Acetonitrile is effective in other satu- 
rate-unsaturate and olefin-diolefin separa- 
tions. This heat-stable extractant is useful 
in ethylene-ethane, propylene-propane, 
and cyclopentadiene-cyclopentane sepa- 
rations. The boiling point spreads between 
pentadienes, such as isoprene, and pen- 
tenes are increased. 

liquid- liquid extraction processes, 
acetonitrile is effective in removing tars, 
phenols, and color bodies from hydro- 
carbons. Acetonitrile is also useful as a 
selective solvent for fatty acids. 
INFORMATION AVAILABLE 

If you're looking for increased 
in your extractive distillation or liquid- 
liquid extraction processes, acetonitrile 
could be the answer. Detailed information 
on acetonitrile as an extractive distillation 
solvent along with information on azeo- 
tropic mixtures of acetonitrile is available. 


For this information, call the nearest 
Carsipe Technical Representative—or 
write, Department B, Union Carbide 
Chemicals Company, 30 East 42nd Street, 
New York 17, New York. 


Nothing herein shall constitute a rec- 
ommendation to practice any invention 
covered by any patent without permission 
of the patent owner. 


“Union Carbide” is a registered trade-mark 
of Union Carbide Corporation. 


“DIVISION OF 


‘UNION 


CORPORATION 


For more information, turn te Data Service card, circle No. 114 
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CHEMICALS 


“At t there is a great lag in the ability of 
people to understand and appreciate new scientific 
developments,” according to Chauncey D. Leake, 
ident-elect of the AAAS, who, in a recent 
uncheon talk, urged scientists to translate what 
science is about, and what it is doing, into language 
ple can understand. Dr. Leake, an Ohio State 
niversity physiologist, suggested that even poetry 
might be fay to help foe a scientific ideas. He 
read to the assembled p a “cadence” about 
thermodynamics and evolution, as follows: 


From all the vast 

unbounded sun-lit space about 
come fragments of an energy 
to catalyze our life, 


to make the green of plants 
and in a mystic liturgy 
of ordered chance, 

ie to change another gene, 

which may produce, 

inl if viable, a kind’ 

of different living thing, 

To be which must, if hears dl 
on adapt itself to others, as all 
Understood of them shall find. 
Here in this systemed neat 
evolving scheme of everything, 
Time’s Arrow points the way inflexibly 
nor can we shift a dot 
of its position, nor its movement stay, 
nor though we read 
the sign-post fairly well, 

4 to what it points, have we the wit to say. 

ot Our reason for reporting Dr. Leake’s views and 

de his poetry is to draw attention to applying the same 

2, basic thinking to the growing problem of “how 
does the ‘practitioner’ group within a profession 
keep abreast of what its fellow ‘scientist’ grou is 

al accomplishing at the frontiers?” 

o The chemical engineering practitioner of today 
is literally surrounded (in industry) by specialists 
of various sorts. First, there are the chemical en- 

- gineering specialists. Then, the operations research- 
ers, accountants, decision-making aides, human re- 


lations experts, long range planners—each group 
with a sizeable vocabulary understood largely only 
by its specialist members. 

We cannot, today in particular, afford to let 
knowledge stand around unused. Yet, with funda- 
mental knowledge being developed at a faster rate 


than ever before, we should concerned over 
whether communications techniques are keeping up 
with needs. 


Two basic solutions readily suggest themselves: 
either the practitioner should begin to learn the 
new jargon vocabularies, or the specialist should 
write so that larger audiences of practitioners can 
understand what he is saying. Although the choice 
is more or less up to the individual concerned, it is 
the purpose of this writing to lend encouragement 
to who write understandably. Or did we 
make our point clear? ].B.M. 
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PULSAFEEDER 


for 
Liquid Metering 


‘When the time comes to repiace the chemical pump in © 
your process, replace with a PULSAFEEDER—the 
leak-proof chemical pump that has #0 stuffing box 
or other leak-likely seal. ; 
Lapp Pulsafeeder is a combination piston<iaphragm = 
pomp... positive displacement is achieved by « 
reciprocating piston pumping a hydraulic oil against « 
diaphragm. This hydraulically balanced diaphragm 
isolates the liquid being pumped from the pump’s 
working parts—eliminates need of stuffing box or 
running seal—prevents product leakage and contamina- 
tion. Pumping speed is constant, variable flow results 
from variation in piston-stroke length . . . controlled 
manually by hand-wheel, or, in Autco-Pneumatic 
models, by instrument air pressure responding to 
any instrument-measarable process variable. 


WRITE FOR BULLETIN 440 
with typical applications, flow 
charts, description and specifice- 
tion of model: of verious 
capacities and constructions. 
Inquiry Data Sheet included from 
which we can make specific 
engineering recommendation for 
your processing requirement. 
Write Lapp Insulator Co., lac., 
Process Equipment Division, 37 I( 
Poplar Sirect, Le Roy, N.Y. 


NO LEAKAGE 
NO CONTAMINATION 
NO PRIME LOSS 
és NO STUFFING 


PULSAFEEDER 


CONTROLLED-VOLUME 
CHEMICAL PUMP 


For more information, turn te Data Service card, circle No. 66 
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part 2 


Technologists 
In top 
management 


Some technologists wish to be only 
technologists. Others see in manager- 
ial roles a better outlet for thei 
desires and energies. The chemical 
engineer, a particularly broad-think- 
ing technologist, was, a few decades 
ago, largely an entrepreneur, a founder 
of many of today’s process industries. 
Now, in today’s industrial organiza- 
tion, the chemical engineer is often 
ed as prime top-management 
material—if he is fortunate enough to 
have the mysterious quality of leader- 
ship along with his sound knowledge 
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FEATURE 


That more chemical engineers 


should prepare themselves for, and 
direct their aspirations toward, top 
management roles, seems almost too 
obvious to require the emphasis given 
here. Perhaps the justification lies in 
what every young technologist soon 
finds out—that entree into upper eche- 
lons is often a difficult task that re- 
quires skill in dealing with people, 
plus a certain amount of willingness 
on the part of top management to 
accept up-and-coming technologists 
as equals. 

Professor Watson, in Part I of this 
two-part series, described his system 
for rating company “success,” and cor- 
related such “success factors” with 
the presence or absence of technolo- 
gists in the upper echelons of the 
companies’ managements. 

Here, in the pages that follow, is 
the more significant interpretation and 
discussion that Watson and others re- 
cently presented. Clearly, their re- 
marks are aimed not only at technolo- 
gists, but also at top management— 
Editor. 


Speaking for technologists: 


Kenneth M. Watson, professor of Chemical 
Engineering at the Illinois institute of 
Technology, who contributes his second 
article to the CEP series on the place of 
the technologist in modern management. 


Speaking for management: 


Ernest Hart, president of Food Ma- 
chinery and Chemical Corporation, 
has held various executive posts in 
his company for many years, is a 
former chairman of the board of 
MCA, has had long experience in 
. studying the technologists in man- 
agement. 
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MANAGEMENT 


KENNETH M. Watson 
Illinois Institute 


of Technology, Chicago 


In Part 1 (2) of this study a sta- 
tistically significant relationship was 
demonstrated between business suc- 
cess and the level of technological 
activity of forty large leum and 
chemical companies. It was found 
that over 25% of the officers and direc- 
tors of these companies are tech- 
nologists. 

There can be no doubt that tech- 
nologists do a great deal for business 
and that business does much for those 
technologists whose abilities and in- 
clinations lead them into executive 
positions. However, the business and 
technological success of a company 
is to a large extent dependent upon 
the productivity of its technologists at 
the working level. Here are found 
many highly creative and economi- 
cally perceptive individuals whose pri- 
mary interests are not in administra- 
tion. In their hands is the ultimate 
responsibility for technological suc- 
cess or failure. The rewards of busi- 
ness to these creative individuals 
vary widely with different manage- 
ment attitudes and policies. 

It is generally recognized that the 
rewards for which a creative tech- 
nologist strives include both job satis- 
faction and money. Frequently the 
former is the more important. Both 
are likely to be related to the success 
of the employer. Thus the greatest 
good can come from improvement 


which will simultaneously improve the 
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Technologists 


status of the technologist and improve 
the probability of business success. 


Personnel and organization 


In correlating business success with 
poem (2) three basic factors were 
lesignated as probably more impor- 
tant than either or 
Variations in these factors are believed 
to account for the striking exceptions 
to the general correlation. The 
and enthusiasm of personnel at 
levels is “€ such obvious importance 
as to mvrit little discussion. Ex 
tional ability on the of key indi- 
viduals can make effective utilization 
of limited levels of technological ac- 
tivity and achieve success with appar- 
ently unbalanced situations. However, 
loss of even one individual of the 
em: category can seriously impair 
progress of an organization formed 
to be unduly dependent upon him. 
Effectiveness of organizational pat- 
terns and procedures is the result ot 
constant vigilance on the part of 
every executive, technologist, super- 
visor and worker to reduce costs, im- 
prove efficiency and expand markets. 
A company may have able person- 
nel, good technology and large size 
but still show a record of suc- 
cess. It is for man- 
agement to be undesirably unbal- 
anced by technological domination at 
the expense of economic and financial 
i ints. However, there is also the 
possibility that a long-established com- 
y, like an individual, may grow 
at and lazy with excessive costs 
creeping in all along the line. Such 
situations may be corrected quickly 
by a change in top management to 
provide the aggressiveness which will 


develop the latent possibilities of the 


organization. 


coordination 
communication 


Internal communications 


Of greatest importance to the tech- 
nologist are the methods of internal 
communication of both technological 
and economic information on a com- 
pany-wide basis. 

Technology is so broad a field that 
success can be achieved only 
hi selective direction of available 

ort into the channels most likely 
to lead to success. Such selectivity is 
_—_ only when technological in- 
ormation is communicated to and 
understood by financial specialists and 
when economic data and objectives 
are available to and understood by 

Unfortunately, there are no pub- 
lished data by which the internal com- 
munications of a company can be 
measured. It is well known that many 
of the most successful companies de- 
vote much attention to development 
of communications. Well-b 
management teams are formed on 
which every viewpoint is represented 
to insure communication. Information, 
objectives and ideas are communicated 
on a company-wide basis by meetings, 
interchange of reports, and personal 
contacts. Under such a system, tech- 
nologists participate effectively and 
secure, or can develop for themselves, 
the leadership necessary for success 
and job satisfaction. 

On the ite extreme are com- 
panies in which communication §bar- 
riers are deliberately maintained by 
top management. (i.e. directors and 

cers having company-wide author- 
ity.) Heads of manufacturing and 
marketing departments are forbidden 
to exchange data. Technologists are 
barred from pertinent economic data. 
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in management 


Heads of research and development individual outside of top management executives must show greater willing- 

organizations are forced to operate ever has full information. The other ness to share information and plans 

with a knowledge of company policies motivation is an honest conviction of which have been considered _privi- 

and objectives gained largely by read- the superiority and infallibility of the leged. 

ing the press. It is ironical that while traditional businessman top manage- ? 

maintaining barriers of this type, a ment. Recommendations 

management may proclaim great in- It is believed that in many com- 1. Technologists should give more 

terest in communications, even to the panies improved internal communica- attention to a thorough understanding 

extent of organizing courses in com- tions offer the greatest single oppor- of business principles in order to pre- 

munications for junior executives. tunity for improving both business pare themselves os effective partici- 
Two of motivation have been success and the status and rewards of pation in business. Much communica- 

observed for exclusion of technologists technologists. Improvement is neces- tion difficulty results from lack of a 

from management and maintenance sary on both sides of the technological- common language for the expression 

of communication barriers. One is a economic barrier which divides many of business and technological ideas in 

feeling of uncertainty on the part of companies. Technologists must give terms comprehensible to all. 

a non-technical management con- increased attention to presentation of 2. Non-technical managements 


fronted by technological problems. In and pro in terms intelli- whose success record is not good 
order to support its dominance, com- gible to non-technical executives. On should give increased attention to the | 
munications are so restricted that no d hand, many top-management continued 


& 


TECHNICAL 
TERMS 


Elutriation 


BUSINESS 
TERMS 


Open market 
Profitability 
Amortization 
Corporate image 
Capital gain 


Fractionation 


Stoichiometry 


Heat transfer 


Cryogenics 


Inventory Catalysis 


Two-way communication between technologists and business associates is vital in any company. Each must know and 
understand the others operations and problems. 
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Coordination 


and communication 
continued 


cechnological t of view and 

to understand assimilate it 
than exclude it. One productive step 
in this direction is establishment of a 
staff activity for economic evaluation 
of technological projects on a com- 
pany-wide basis by some of the pro- 
cedures discussed in the literature 
(1) (3). This is a technological ac- 
tivity which is entirely beyond the 
scope of any accountin organization. 
Many companies have large organiza- 
tions comprising the highest types of 


scientists and technologists engaged 
in such activities. 
3. In selecting employers technol- 
ogists should attempt to evaluate, by 
possible means, the internal com- 
munication situation of the 
tive employer. In addition, careful 
consideration should be given to the 
type. of published information on 
h this study is based. This does 
not mean that employment opportuni- 


panies 
availability of data and reduced de- 
pendence on luck or chance. 
Neither should it be concluded that 


only successful companies are good 


employment risks. The greatest oppor. 
tunity may lie in an unsuccessful com 

pany that is about to correct the situ- 
ation. However, such correction must 
start at the very top of management. 
Since individuais rarely change, cor- 
rective moves can be expected only 
as a result of major personnel changes 
in top management. It is difficult to 
appraise statements of intent because 
currently everyone is for technology 
in the same way that everyone is 


against sin. 


LITERATURE CITED 
1. John, “Chemical Process 
John Wiley, New York (1958). 
2. Weiewn, K. Chem. Engr. Progr. 55, 


M., Ind. and Eng. Chem., 50, 


A careful study of over fifty com- 
panies in the industries indi- 
cated that success depended upon a 


1. Top management must have 
nite plans for the future 
with which their wt technical 
ae are thoroughly familiar. 
hight company must have S 
y competent grou 
technical economic 
to collect the facts and make 
the digests as a ba- 
sis for top-level decisions. 
This group must have access 
to every department within 
the company, as well as direct 
contact with potential cus- 
tomers, raw-material produ- 
cer, etc. They collect the facts, 
write reports showing the 


pro’s and con’s and undoubt- 
edly influence the top com- 
mand in their decision, but ° 


Participation 
of technologists 


in management 


should have a Technical Di- 
rector as a member of his 
“King Row.” It is this n 

tech- 


to whom he looks for 
nical advice. 
The Technical Director is 
above the Research Director 
and on an equal footing with 
the head of sales production, 
finance, etc. It is advisable to 
have him a member of the 
Board of Directors. 
Assuming that your Chief Execu- 
tive Officer has no technical back- 
ground, you will ———— how 


es these three suggestions 


“3 us assume that you are 
neither your company’s Chief Exe- 


4 
D. B. Keyes 


Consultant 
New York, N.Y. 


cutive Officer nor its technical di- 
rector, what can you do to help 
increase its —_ and maintain its 
oduct over and above your 
You can how an 
pe ee interest in the evaluation of 
any and all projects with which you 
are connected. Always offer to help 
in carrying out these studies even 
though it means extra work for 
which you are not paid. Be very 
careful not to express your opinions 
until you have substantial data to 
rt them. Always ask questions 

of the other fellow nh listen to his 
cy evaluation studies are usu- 
difficult, often frustrating, but 
fascinating and some- 


times highly profita 
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a ties are necessarily best in large com- 
7 paines of the size included in this [I 
ae study. The study was restricted to 
3. Watson, K. 
— 
these evaluators never make 
y decisions and, of course, never 
| a realizauon by top management ve a purely staff function. 
. the importance of the following 3. The Chief-Executive officer, 
wes three suggestions: regardless of whether or not 
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Opportunities 


in management 


for the technologist 


trained people 


Not all 


technical training is not a prerequisite 
to management success, it certainly is 
a useful tool in climbing the 
to management icipation. 

If in to reach the 
top drawer of management in any 
major enterprise, he should realize 
that the course is tough and he should 
know that statistieally the average 
age of chief management executives 
now encumbent in American industry 
is close to sixty. The road to man- 
agement is exciting and rewarding, 
but it takes time to cross home plate, 
to use a baseball analogy. 

The process of moving around the 


a Technologist 


bases, however, is being speeded 
in sovent deo t> 
management is recognizing that tech- 
or other 
management berths should be spotted 
earlier than in the past and are being 
given opportunities to develop train- 
ing and experience in management in 
ition to their other duties. 

One of the outstanding examples 
af ta the. praia 
ing company men from all categories, 
including those technically trained, to 
business school courses, such as Har- 
vard, Columbia and many others at 


company expense. The is to 
broaden their knowledge of adminis- 
trative practices, to create an — 
phere they can participate wi 

others in the solving of 
management problems as well as prac- 
tical business and administrative mat- 


ters. Technically trained men with 
ambition to participate in management 
should enthusiastically embrace op- 
portunities of this nature. 

Major prerequisites for those who 

ire to management are: robust 
health and a strong constitution. Aver- 
age intelligence or better, is axio- 
matic. I might mention that a 
strong alimentary tract is a plus factor 
when one is required to endure the 
rigors of the banquet circuit, enter- 


Today, there is room at every level of business management for the tech- 
nologist. 
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Ernest Harr 
Food Machinery and Chemical 


Corporation, New York 


tainment and traveling which have 
become so important > part of man- 
agement lore. Long hours, high re- 
sponsibility, interference with normal 
family life, tension, stress and strain 
and a reasonable amount of 


There are one or two other con- 
siderations which should be pointed 
out to those technically trained 
ple who aspire to management. 
are that they must have that indes- 
cribable something said to be the 
quality of leadership. They must be 
experts in communication. They must 
have integrity, courage and character. 
They must dedicated to our free 
enterprise system and they must have 
a keen sense of social responsibility. 

The day of the hard fisted, rugged 
individual in management is rapidly 
going the way of the horse and buggy. 
Perhaps some small businesses can 
still be successfully administered by 
such an individual. However, most 
of our large business enterprises have 
found it necessary to create a mech- 
anism for other than one-man man- 
agement. This we call the manage- 
ment team. 

The mana team is a device 
by which all major segments of the 


business find tation in one 
way or the other. Here indeed the 
value of and the opportunity for the 
success of techni: trained men in 


mana t is outstanding. In this 
field lies, in my opinion, the greatest 
opportunity for technically trained 
men, ambitious to participate in man- 
agement and of course, once a mem- 
ber of such a team it is always pos- 
sible for one to land in tho chief 
executive position, and this has fre- 
quently occurred in our industry. 
There is always lots of room at the 


top. 
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The chemical industry is a tech- a 
panies in this industry which have 
provided the proper quota of tech- 
nically trained men in their manage- 
ment groups have been the most . 
successful frequently go hand in hand with 
technically management jobs. They sometimes 
are ambitious to get into management. constitute a health hazard. a 
The exceptions, of course, are those 
dedicated scientists who the 
rewards of achievement contribu- ; 
tions to progress to the higher pay, . 
and greater hazards residing in the 
management function. 
To those technically trained men 
who have ambitions to participate in 
management, I wish to say that while 


Foam 
fractionation: 
metals 


Robert W. Schnepf & Elmer L. Gaden, Jr. 
Department of Chemical Engineering 

Columbia University, New York, N.Y. 

Ella Y. Mirocznik & Ernesto Schonfeld. 
Radiation Applications, Inc., New York, N.Y. 


Tes are many instances in the CPI 
where the presence of small concen- 
trations of particular cations is critical. 
One example of current concern is 
the removal of specific components, 
ay strontium and cesium, from 

ioactive wastes (1). A number of 
common removal methods are appli- 
cable such as; chemical precipitation, 
Foam collector ' extraction, adsorption, and ion ex- 
Foam change. However, because of the low 
Column Sample concentrations involved and the ex- 
ted . Tap treme complexity of these waste 
Bulk streams, these methods have not 

oc” pletely satisfactory. In the 
Sample aration, (peculiarly suited to low- 
Tap concentration ranges), has been ap- 

Gas plied to this problem. 


Foam separation 


Pp 

sete Foaming offers a means of separat- 
eee components of a liquid mixture 
9 ? Gas they differ in surface activity. 
Po rier Supply In such a mixture the surface active 

ilter : 
components are erentially ad- 
Saturator sorbed at gas-liquid interfaces, while 


surface inactive components concen- 
trate in the bulk liquid. To use the 


Figure 2. Foaming apparatus (top), schematic (bottom). resulting concentration-differences be- 
The mechanical foam breaker, not Visible in the picture, is tween surface layers and the bulk 
mounted in the collector. liquid, the region near the liquid 
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NEW TECHNIQUES 


According to the results of this detailed study, 


the most important factor in determining the 
success of a particular application of metals 
separation by foaming seems to be the proper 


surface must be rapidly removed and 
collected. 

Foaming offers ease of operation 
and relatively large capacity, com- 
pared to other methods of “surface 
collection.” The foam, with its large 
surface-area to liquid-volume ratio, is 
the agent which “collects surface” and 
separates it from the bulk liquid. 

When a liquid containing surface- 
active materials is foamed, the most 
positively adsorbed (i.e. most surface- 
active) components are selectively 
concentrated in the foam while sur- 
es substances collect in the 

iquid. For most purposes the 
effectiveness of foam spain can 
be expressed in terms of an enrich- 
ment ratio; the concentration in the 
foam, divided by concentration in the 
bulk, or residual, liquid. The theoreti- 
cal basis for foam ation has been 
outlined, with a study of the general 
effects of ating variables, 
Kevorkian and Gaden (2). 

Foam tion is often confused 

with froth tion, an old, established 

ure in mineral dressing. Al- 
though mechanically similar (both 
involve the gassing of a liquid mass 
to bring about separation of the com- 
ponents) the two are different in 
principle. 

Froth 4otation deals with a heter- 

system involving at least 
two, and usually three, distinct 
phases; a liquid and two different 
solids. Separation is achieved by mod- 
ifying the particle surface character- 
istics of one solid so that it is more 
readily attached to air bubbles. Fund- 
amentally, froth flotation employs an 
artifically magnified density difference 
between particles of different solids; 
analagous in principle to ation 
by hydraulic classifica. 
tion, etc. 


choice of foaming-complexing agent. 


The most advantageous feature of 
the foam separation technique is its 
effectiveness at low concentrations. 
It can be theoretically predicted, and 
has been experimentally verified (3), 
that the enrichment ratio increases as 
the solution becomes more dilute. 
Thus, foam separation is of test 
value in the region where other meth- 
ods run into economic limitations. 
Foam of metals. In gen- 
eral, solutions of metal ions are not 
surface active. Hence the foaming of 
such solutions should yield no enrich- 
ment. To use foaming techniques for 
the separation or enrichment of met- 
als, the metallic ions must be made 
surface active. To accomplish this 
the metals in solution ay associ- 
ated with some surface active material 
such as anionic surface active agents, 


organic chelating and complexing 


Enrichment 
Ratio 
poo 
Areskap '00 
Bacto - Tryptose 
ho 


Sr** Concentration in Bulk Liquid 
moles / liter 


Figure 1. Preliminary foaming experi- 
ments. 
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agents, or other negatively charged 
materials exhibiting surface activity. 

The agent used to remove a par- 
ticular metal ion from solution must 
have two characteristics, it must be 
surface active, or form with the metal 
a compound which is surface active 
and, it must have some preferential 
attraction for the metal to be removed; 
an attraction exceeding, or at least 
(in some cases) equalling that for 
other cations in the solution. The first 
requirement is not difficult to fulfill; 
a vast number of surface active ma- 
terials and chelating agents are avail- 
able. 

The second uirement is not so 
easily satisfied for all metallic ions. 
To illustrate: consider a solution of 
Na, Ca and Fe salts from which it is 
desired to remove the Ca. The pres- 
ence of Na should present little diffi- 
culty since almost all chelating or 
complexing agents have a much great- 
er attraction for Ca than for Na. The 
presence of Fe, however, complicates 
the situation since most known che- 
lating and complexing agents prefer- 
entially attract the Fe ra’ than the 
Ca ions, 

Whether or not a particular agent 
will remove a given ion from solution 
depends on many factors; the presence 
of other ions, their concentration, the 
relative stability of complexes formed, 
and the foaming power of the agent. 
Because of the large number of pos- 
sible combinations of these factors in 
cases where foam separations appear 
attractive, few generalizations can be 
made regarding the procedure to fol- 
low in a given case. Each -- “ogee 
must be investigated separately. 

There are two mechanisms whereby 
a metal in solution can be enriched 
by foaming. It may form a surface 

continued 
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| 
Foam separation, on the other a 
hand, is used to separate the compo- SS 
nents of a single liquid 
phase; a true solution. It is closest in | j 
principle to distillation, extraction, 
and ion exchange. 
| 


Foam fractionation 


continued 


active — chelate, or other com- 

with the addition agent, or 
it may be electrostati attracted 
to the surface (foam) by a tively 
charged surface active agent. first 
method is the more effective for - 
ration. It yields enrichments voting 
the metal, or metals, which form sur- 
face active compounds; whereas the 
second method gives enrichments for 
all positively charged ions in the solu- 
tion. 


Experimental 


To test the possibility of applying 
the foam separation ique to 
metals in solution, some imi 
experiments with a single cation 
(strontium) in solution were carried 
out. Equipment and procedures em- 
ployed were identical with those dis- 
cussed in the following section ex 
that strontium concentrations were de- 
termined . The results are 
summarized in Figure 1, which is 
plotted on logarithm coordinates for 
convenience only; no special signifi- 
cance is attached to the apparent 
“straight-line” relationship shown. 

Two foaming agents were tested. 
The first, Bacto-Tryptose, a com- 
mercial protein digest consisting of a 
mixture of tides and amino acids, 
positive results. The 

, Areskap 100, a commercial 
surfactant, gave very promising re- 
sults with <aahiins ratios as high as 
40 in the low concentration range 
On the ba 

On the basis g pre- 
liminary results, an experimental study 
of the removal of strontium from 
aqueous waste solutions by foam 


Enrichment 
Ratio 


Base System pH = & 
Deionized Water 


Bulk Liquid Stronium Concentration 
moles / liter 


Figure 3. Effect of pH on strontium 
enrichment. 
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Table 1. Comparison of foaming agents for strontium enrichment. 


Foaminc AGENT NaNO, CONCENTRATION — MOLES/LITER 
0 001 0.1 10 5.3 
Tyre EXAMPLE Sr++ Enrichment ratio 
Aromatic 
sulfonates ~Areskap 100 5 3 °1.5-2 *1-12 1 
Fatty acids Sodium oleate *6-21 *1.1-2 
Simple amino Lauryl 
20 "18-28 *1.5-1.75 
Polypeptides Maypon K 2.6 
Amino Deri 160 30 7 2.1 1.2 
acids 
Polyamino N ben- 
polycarboxylic zyl diethylene 
acids triamine tri- 
acetic acid 21 4 5.8 6.4-8 
NOTE: All data are for solutions 10-* in strontium. 
* Range in enrichment ratios due to variations in gas flow rate. High 
value ir to very low flow rate; low value to high 
flow rate. no range is indicated, the value shown corresponds to 
an intermediate rate. 


tions, etc.) and (ie. 


a survey of possible complexing 
and foaming agents to attain 
maximum enrichments. 

The equi used (Fig- 
Kevorkian and Gaden (2). Foam 
chamber, column and collector are of 
glass, with vinyl tubing connections, 
while the gas sparger is a stainless 
steel spinnerette containing 100 holes 
of 50-micron diam. 

Nitrogen at 15 Ib./sq. in. gauge is 
filtered to remove dust 
through a saturation chamber to pre- 
vent subsequent depletion of either 
foam or b liquid by solvent evap- 
oration. Pressure and flow rate are 
measured and the gas stream intro- 
duced to the foaming column through 
the er. Foam is collected over- 
head, collapsed with a centrifu 
foam breaker, and recycled to 
column to obtain steady-state condi- 
tions. Samples of foam and bulk 
liquids are removed from taps 
vided in the collector and chamber, 
respectively. 

Analysis. Since normal chemical anal- 
yses were unreliable at the very low 
concentrations involved, radiotracer 
techniques were employed. Strontium- 
89, diluted with inactive strontium 


: carrier material, was used for all ex- 


perimental runs. Foam and bulk liquid 


for strontium, the of any 
Y® in the Sr® tracer used in the 


m Sr or Y, as 
due to Sr). This effect should be time- 
dependent since Y** has a short half- 
life compared to Sr**. To test this 


Enrichment *¢ Sr** in deionized water 


Ratio 
+ 6X10 ~° M in Sr** plus Calcium 


plus Barium 


ws 
Total Alkaline - Earth Concentration 
in Bulk moles/ liter 


Figure 4. The effect of barium and 
calcium. 
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a The program may be divided into and strontium Siena deer 
ab two more-or-less distinct aspects: mined by standard counting proce- 
oe 1. examination of the effects of wer (4). 
chemical (i.e. pH, concentra- analytical complication arose 
because of the presence of yttrium- 
temperature, gas flow rate, ap- 9 in ma- 
i ie paratus parameters, etc.) vari- terial. Is radioacti ve ghter 
. ae ables on enrichment values. of Sr®, also present in the Sr** as an 
Analysis of the stock tracer 
at that 3% of counts came from the 
| iz richment ratios different from those 
foaming experiments had some effect 
Nee on measured strontium enrichments. 
%, (The analytical equipment interprets 
pH = 3,75 
pH = 1,98 
: pH = 2.0 * 


Detail view showing the foaming action 
in the column. 


time effect, the enrichment ratios 
for six runs were determined from 
analyses made immediately after each 
run, and again ten days later. The 
results showed a distinct effect. Meas- 
ured enrichments increased with time, 
indicating that yttrium is enriched 
less than strontium in this we 
operation. After about 15 days, - 
ibrium between Sr® and its daughter 
Y*® was reached in both the foam and 
bulk liquid samples, and the correct 
Sr enrichment ratio could be meas- 
ured. As a result all analyses were 
made 15 days after completion of a 
run. 


Results 


Attainment of steady state. Since the 
procedure used involved recirculation 
of streams (similar to conventional 
vapor-liquid equilibrium stills), it was 
necessary first to determine the time 
required to reach a steady state. On 
the assumption that the rate-con- 
trolling step was physical mixing in 
the foam collector, calculations indi- 
cated that the system should reach 
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99% of steady state after approximate- 
showed that the time y varied 
between 5 and 20 minutes, depending 
flow rates and foam stability. 
ore, samples from all succeed- 
ing runs were taken after 20 minutes. 
Reflux effect. During the experiments 
to determine the Sus required to 
reach steady state, certain iari 
ties were noted. With relatively un- 
stable foams (those which partially 
collapse in the foam column proper), 
ly state conditions were never 
attained, and large fluctuations in 
concentration, (hence in enrichment 
ratio) occurred. With stable foams, 
however, steady state was easily es- 
servations demonstrated the influence 
of reflux in foam separation. 
When the foam is unstable, its col- 
within the foam column con- 
ibutes “internal” reflux to the col- 
umn. This reflux acts to increase 
enrichment and the effluent foam 
concentration fluctuates with the aber- 
rations in foam stability. With a 
stable foam, collapse within the col- 
umn does not occur and variations in 
enrichments due to reflux are absent. 
These results, although only qualita- 
tive, indicate promise for the deliber- 
ate use of external reflux to increase 
separations. 


Strontium Separation. Since —e 
100 (sodium o-hydroxy phenyl buty 


benzene sulfonate) u excel- 
lent enrichments for strontium in the 

liminary experiments, it was used 
in the experiments re- 
ported . To establish a base sys- 
tem against which subsequent data 
could be compared, enrichment ratios 
for strontium in deionized water were 
determined over the concentration 
range from 10* to 10* M. The 
standard Areskap 100 concentration 
was 1.6 gr./liter, giving a solution of 

H 8. 

¥ The strontium enrichments were 
found to be substantially in dent 


of pH over the range 2 to 8, Fi 3. 
However, when pH is redu to 1, 
doup te the enrich: 
ment value. 

This effect can be as fol- 


lows: In the range above pH 2, there 
is sufficient foaming agent present in 
the ionic form to completely complex 
all the strontium present. Below pH 
2, the foaming agent exists mainly in 
the acid form and cannot complex a 
sufficient amount of Sr** to give high 
enrichments. For foam tion to 
be successful in highly acid solutions, 
a foaming agent with a more favor- 
able acid constant than Areskap 100 
is needed. 
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Alkaline Earth Concentration. When 
strontium enrichment ratios are 
determined in solutions i 
other Group II cations (Mg**, Ca*, 
Ba**, etc.) lower values are obtained 
A plot of enrichment vs. total alkaline 
earth concentration, Figure 4, shows 
that this parameter, rather than stron- 
tium concentration alone, is the de- 
temining one. This was anticipated 
because of the similarities among the 
alkaline earths. Normally, two or more 
surface-active agents in a solution do 
not act in dently but compete 
with each for positions at sur- 
faces. hg these active com- 
ponents have similar jes (as 
the complexes of a Bre foam- 
ing agent with the alkaline earths) 
their interactions are large—so lar 
in this case that the solution 
differentiates between them. 

Gas Flow Rate. Kevorkian and Gaden 
(2) have reported a decrease in en- 
richment ratio with increasing gas 
flow rate. To verify this conclusion, 
several runs were made at varying gas 
rates. The results, Figure 5, substanti- 
ated the ious work. An amplifica- 
tion of this was obtained from mea- 
surements of foam bulk density and 
enrichment ratio, when both are re- 
lated to gas flow rate. In Figure 5, 


inverse function of foam density. 


continued 
Enrichment Foam Density — 
Ratio gm./ c.c. 
on 
a 
ao: 
/ 
~ 
Gas Flow Rate - c.c. / min, 
Figure 5. Effect of flow rate. 
Enrichment Foam Density 
Ratio 
.” 
/ 
/ 
j ao 
‘ > 


Areskap 100 Concentration - gm / liter 


Figure 6. Effect of foaming agent con- 
centration. 


7 
| 
| 
| 
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Foam fractionation 
continued 


Again, this effect is predictable 
from the general princi of foam 
separation, for bulk density is a 


“entrained” in the foam. Since - 
tion by foaming is a surface elfect, 
enrichments should be highest for a 
foam of high surface-to-volume ratio; 
a low-density foam. As gas flow in- 
creases, entrainment of liquid 
(and foam density) increases and en- 
richment values fall accordingly. 
Foaming Agent Concentration. Stron- 
tium enrichments have been found to 
be dependent on the concentration 
of foaming agent used, Figure 6. As 
foaming agent concentration is in- 
creased, there is an initial rapid in- 
crease in strontium enrichment ratio, 
followed by a rapid drop, and finally, 
a gradual decrease. This effect can be 
interpreted in the following manner. 
With no foaming agent present there 
should be no strontium enrichments, 
and an enrichment ratio of 1 is ex- 
pected. As foaming agent is added, 
up to a concentration sufficient to 
complex all the strontium present, en- 
richment increases to its maximum 
value. Further addition of foaming 
agent creates competition for positions 
at the gas-liquid interface, een 
the excess foaming agent and the 
strontium-foaming agent complex, 
causing the strontium enrichment ra- 
tio to fall off. 

As the foaming agent concentration 
is further increased a second factor 
becomes important, entrainment of 
bulk liquid into the foam. At higher 
foaming agent concentrations the 
foam becomes more stable and 
denser, Figure 6, and enrichment 
ratios fall. 

Effects of Other Ions. The presence 
of heavier metal ions like Fe**+ and 
Al*** reduces strontium enrichment, 
often causing precipitation of the 
foaming agent. This omenon 
(noted previousl,) is due to prefer- 
ential complexing wf these heavy ions 
bv the foaming age: t. Successful ap- 
plication of the foam separation tech- 
nique to strontium removal from 
streams containing these and other 
heavy metal ions is achieved by 
altering their activity in solution, i.e. 
converting them to a form which does 
not compete with strontium ions for 
the foaming agent. For iron and alu- 
minum this may be accomplished by 


pH adjustment to form ferric hydrox- . 


ide and aluminate ions. 


The effect of light alkali metals has 
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been studied using sodium as the 
representative example. As antici- 

ted, low sodium concentrations 

<10-*M) had no detectable effect on 

strontium enrichment. Since sodium 
ions are rather inactive complexers, 
their presence produces only a small 
indirect effect, by alteration of the 
solution’s ionic strength. As sodium 
concentration is increased from 10-?M 
to 5M, strontium enrichment ratio 
falls to nearly unity. 

An agent like Areskap 100 is not 
particularly selective for strontium so, 
when the Na to Sr concentration 
ratio is higher than 10° (the ratio for 
a 0.01 M NaNo, test solution) compe- 
tition between Na* and Sr** for the 
foaming agent favors sodium. In such 
a solution most of the strontium re- 
mains uncomplexed and cannot be 
enriched by foaming. 

Selection of foaming agent 

Successful application of foaming 
to strontium removal from high salt- 
concentration solutions requires a 
foaming agent with more strontium 
complexing-power than Areskap 100. 
An agent should be chosen such 
that the strontium equilibrium con- 
stant for complex formation divided 
by the sodium constant is greater than 
the sodium to strontium concentration 
ratio. This will eliminate interference 
due to competition between sodium 
and strontium. 

Table 1 compares various foaming 
agents which have been tested. The 
results for Areskap 100 (typical of 
organic sulfonates) are poor, as antici- 
pated above, because of their low- 
specificity for strontium. 

The fatty ecid group (typified by 
sodium oleate) was examined not for 
its complexing hich should 
not be much better than the sulfon- 
ates—but for its availability and low 
cost. Sodium oleate is superior to 
Areskap 100 in solutions up to 0.1 M 
in sodium concentration. At higher 
sodium concentrations the strontium 
enrichment falls off rapidly. Still it is 
important to note that a material as 
cheap as sodium oleate does yield ex- 
cellent strontium enrichment in solu- 
tions up to 0.1 M in sodium. 

The last four groups tested can be 
considered variations of a single class 
of agents—amino acids and their de- 
rivatives. The first of these, simple am- 
ino acids, complexing 


pr 
complexing ability. The third, amino 
carboxylic acids, has both excel- 
t surface activity and good com- 
plexing power. The last group, poly- 


amino polycarboxylic acids, is ideal for 
strontium separation by foaming; has 
extremely high chelating strength for 
strontium, relatively low attraction 
for sodium, and good surface-active 


For the first five types of agents 
tested, enrichment falls off as NaNO, 
concentration increases, indicating 
that each is limited in application by 
competition between sodium and 
strontium. However, the last type ac- 
tually gives better enrichments as salt 
concentration increases, indicating 
that its strontium-complexing-power 
is sufficiently high, so that even in a 
near-saturated NaNO, solution, sodi- 
um competition is unimportant. For 
this ific example, the nce 
of salts is beneficial 
in that it increases surface activity by 
salting out. 


Summary 


A novel application of the foam 
separation technique—removal of 
metals from solution—has been dem- 
onstrated and studied. As with other 
foam separations, best results should 
be obtained at low concentrations; in 
only rare cases will foaming of metals 
be a successful separation technique 
at high concentrations. This fac. sug- 
gests that application ‘vill be limited 
to cases where traces of a metallic 
impurity are to be removed from 
solution, dilute solutions of a metal 
are to be concentrated, or traces of a 
metal are to be recovered from dilute 
solutions. 

The effects of chemical and physi- 
cal variables so far observed are in 
accord with generalizations previ- 
ously established and indicate the im- 
portance of foam stability, foaming 
agent concentration, and liquid reflux. 
The most important factor in determi- 
ning the success of a particular ap- 

ication of metals separation by 
oaming seems to be the proper 
choice of foaming-complexing agent. 
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An outstanding 
characteristic of the 
crystallization 
process is that, in 
many cases, it is the 
only way to obtain 
high-purity materials 
from impure 
solutions. 


Solids 


recovery 


Crystallization 


Struthers Wells Corporation 


A Struthers Wells evaporator-crystallizer used to 
remove sodium chloride from an organic process 
operation. 


under widely different operating con- 
ditions. The product may have to be 
crystallized at a temperature of several 


hundred di Centigrade, or way 
below zero. At ating conditions, 
the viscosity of solution may be 


equivalent to water, or several thou- 
sand times greater. This means that 
the designer of crystallizer equipment 
must be prepared to evaluate the rela- 
tive importance of the chemical and 
physical characteristics to attain the 
objective at the lowest cost. Some of 
the factors considered in the design 
of equi t to produce crystalline 
mat: from solutions will be dis- 
cussed in this paper. 
The raw materials used in producing 
almost invariably contain 
elements or compounds, which 
often means that extended investiga- 
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tions must be undertaken before even 


per specifications can be 
rmulated for the crystallization step. 
Solubility relationships must be de- 
termined for the entire operating 
range, either by literature search, 
original laboratory work, or both (1). 
In addition, heat and material bal- 
ances must be prepared to determine 
the general flowsheet, the nature and 
size of heating or cooling surfaces, 
steam and water requirements, etc. 
The proper conduct of such studies 
has a vital bearing on the crystalliza- 
tion step regarding operating char- 
acteristics and overall economics. 


Nucleation 
The process of crystallization, or the 
formation of a new solid phase ‘from 


a supersaturated solution, can be con- 
continued 


May 1959 47 


= | . 
— 
| 
| 
= a 
| 
| 
| 
4 


Figure 3. (NH,),SO, at 0.5% super- 
saturation. (Magnification 4.2X.) 


Crystallization 
continued 


sidered in two steps; the formation of 
nuclei, and their growth to the desired 
dimensions. In both steps, the degree 
of supersaturation of the solute is the 
controlling factor. 

Many theoretical studies have been 
published on homogeneous nucleation 
in solutions (2) (self-nucleation proc- 
ess.) While these studies do not apply 
directly to a continuous crystallization 
process where nucleation and crystal 


...With increasing radius of the particle, these 
free energies will reach a maximum. 


growth’ occur, nuclea- 
tion is of interest in advancing our 
understanding of the crystallization 
process. An excellent summary of ho- 
mogeneous nucleation was presented 
by C. Robert Landgren (3) at the 
1955 Houston National Meeting of 
A.LCh.E. 

A two- system consisting of a 
saturated solution of a chemical and 
its solid phase is considered to be in 

uilibrium if no observable change 
sales place, even after an indefinite 
period of time. However, a metastable 
condition can be established if in 
phase transformation a maximum free 
energy is attained. This (as Landgren 
points out) is the case in the formation 
of nuclei. 

The free energy of formation of the 
nuclei can be considered to be com- 
posed of two parts: 

1. The free energy change due to 
the difference in free energy of 
bulk quantities of the two 
phases. This quantity will de- 
crease with the cube of the radi- 
us of the nucleus. 


2. The free energy of the surface 
formed. This will increase di- 
rectly with the surface area, or 
as square of the radius of 
the nucleus. 

With increasing radius of the parti- 
cle, these free energies will reach a 
maximum, representing the size of 
nucleus required for spontaneous 
growth from the supersaturated sys- 
tem. However, this represents a met- 
astable condition, since the addition 
of particles larger than the maximum 
would result in growth with a de- 
crease in free energy. At a given 
supersaturation in the system, a cer- 
tain-sized particle is therefore re- 
quired before crystal growth can pro- 
ceed. As the supersaturation is in- 
creased, this maximum is reached at 
a smaller radius of the nucleus. There- 
fore, the higher the supersaturation, 
the smaller the nucleus at which the 
free energy of formation is a maxi- 
mum nr growth can proceed. 
Metastable supersaturation 


Ostwald was apparently the first to 


“Figure 2. (NH,),SO, at 7 percent supersaturation. (Magnification 4.2X.) 
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use the terms “metastable” and “un- 
stable” (labile) supersaturation. These 
terms have been used extensively but 
with vague definitions and a short re- 
view may therefore be of value. An 
abstract of Ostwald’s original publica- 
tion is given by La Mer (4): 
“Among supersaturated solutions 
re are some which, if nuclei are 
excluded, will apparently last indefin- 
itely under certain conditions, without 
ever spontaneously forming a solid 


phase. Such solutions will called 
metastable. 
“There are other supersaturated 


solutions in which, even if nuclei are 
excluded, the solid phase will spon- 
taneously appear after a limited time. 
Such solutions are called unstable. 

“Metastable solutions always have 
a lower concentration than unstable 
solutions of the same substances. 
Through increase in concentration, 
therefore, a metastable solution can 
be converted to the unstable condition. 
The concentration at which this transi- 
tion occurs may be called the meta- 
stable limit.” 

The occurrence of metastable and 
labile regions of supersaturation was 
investigated further by Miers (5) who 
determined these regions in quiet solu- 
tions, and without the nce of 
the solid phase. While the metastable 
supersaturation determined in this 
way has significance, it must be used 
with caution as the so-called allowable 
degree of supersaturation in continu- 
ous operation is only a fraction of the 
Miers value, due to the presence of 
small crystals, or nuclei, in the zone 
of supersaturation. 


Nucleation in a dynamic system 

In a _ continuous crystallization 
process the number of nuclei formed 
and retained unit time, should 
withdrawn from the crystallizer as 
product, per unit time. 

In such a process, where some 
means are used to keep the growin 

stals nded in a su turat 
ways be present in the zone where 
supersaturation is being uced. 
These crystals will control 
of supersaturation that can be main- 
tained in the system, to the extent that 
the so-called allowable degree of 
supersaturation, is only a fraction of 
the measured metastable supersatura- 
tion in unseeded solutions. 

While the determination of the 
operational degree of supersaturation 
(allowable supersaturation in the pres- 
ence of crystals) for industrial 


solutions would be desirable, very 
little work in this field has been re- 
ported. 

Webre (6) has defined different 
regions for sucrose solutions in these 
terms: 

1. “Existing crystals in the 

metastable region, but no new 

ones form. This zone persists to 

a supersaturation of about 1.2 

(the ratio of the actual concen- 

tration to the solubility, in terms 

of units of sugar per unit of 
water.) 

2. “Beyond the metastable range 
[lies] the intermediate (or period 
of false grain) in which not only 
do existing crystals grow, but 
new ones form. This zone ex- 
tends from a supersaturation of 
about 1.2 to 1.3. 

3. “Above this latter value is the 
labile zone, in which crystals 
form spontaneously without the 
presence of others.” 

sucrose supersaturation 
in percent of solute present above the 
equilibrium value at the saturation 
— the ratio 1.2 is equivalent to 

and 1.3 to 30% supersaturation, 
respectively. For most inorganic solu- 
tions, Webre’s metastable range is 
considerably lower; in the order of 
0.5 to 1.0%. This concept of three 
zones of turation is most use- 
ful in the crystallization process. The 
numerical degree of supersaturation 
for these zones can seldom be estab- 
lished with accuracy, as the boundary 
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bench scale equipment in continuously 
cooled, pote y and seeded solutions 
of MgSO,, which included two 


points of observation. Only the first 
point is considered here (where new 
nuclei are first observed) as this is the 
more important in a continuous crys- 
tallization process. 

Seed crystals of known weight and 
size were introduced at the saturation 

int, and crystallization was started 
os cooling with mineral oil. The 
temperature difference between circu- 
lating oil and crystallizer was about 
2° C. With 0.1% seed crystals present 
in the solution and at a supersatura- 
tion of 0.7 to 2%, nuclei appeared 
after 4-15 min. 

For contrast, Ting and McCabe 
made runs without seeding, using a 
cooling rate of 0.24° C/hr. In these 
cases no nuclei appeared, even at a 
superaturation of 15% or higher, and 
a total cooling time of several hours. 
The runs demonstrate the pronounced 
effect on the nucleation rate of the 
presence of solute crystals in the 
supersaturated solution. 

Van Hook and Bruno (8) report 
that suspended foreign particles of 
ordinary refined sugar seem to have 
no appreciable effect upon the nuclea- 
ation time. However, Turnbull and 
Vonnegut (9) point out that com- 

nds acting as nucleation catalysts 
the nucleation time) have 
structures with a symmetry and lat- 
tice spacing similar to that of the 
forming crystal. 


line is not sharp. Unsharp phase transitions 
A series of experiments by Ting and Many crystalline solids can exist in 
McCabe (7), were conducted with , continued 
FNormal superscturation- vaporizer 
0.8% 
en i 
a 
/ > 
> 
TW— Increase in crystal surface: 
l 
° 0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 


SUPERSATURATION IN PER CENT 


Figure 1. A nucleation growth chart. 
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_.. the behavior of the different solid phases should be studied 


under process conditions to obtain the desired crystal form. 


continued 


different crystal structures, or as hy- 
drates with varying amounts of water 
of crystallization. Such solids can ap- 
pear outside the concentration-temper- 
ature range of their stable phase. 

An early observation of this phe- 
nomenon was de 
Boisbaudron 1800 for. 
of bivalent metals like Cu and Mg; 
that different hydrates could be crys- 
tallized from the same supersaturated 
solution by on with the specific 
crystalline form. Without seeding, the 
most stable phase did not always 
separate (6). 

J. D’Ans and P. Héfer (10) investi- 
gated the transition rate of the phases 
in the system: CaSO,—H,PO,—H,O 
in different acid concentrations at 25 
and 83° C. The rate varied from a 
few minutes to several days, and even 
longer. In an example by Gale (11), 
where the triple salt hanksite is the 
stable solid at a certain process step 
in treating Searles Lake brine, even 
in the presence of the proper solid 
ere supersaturated solutions of 

anksite require weeks and even 
months to reach equilibrium. Thus, 
the existence of hanksite is neglected 
in the Trona evaporation of brine. 

The first step in the crystallization 
of pigments (12), is obtaining the 
desired chemical compound. To attain 
the proper purity this com must 
be crystallized. The particle size, crys- 
tal habit, and size distribution must be 
controlled, and the solid phase must 


be in the most desirable crystal struc- 
ture, which may not be the equilibri- 
um phase. In fact, crystalline solids 
uentl outside the equilib- 
field. When in a 
crystallization step, the behavior of the 
different solid phases should be stud- 
ied under process conditions to obtain 
the i form. 
Crystal quality 

Crystal quality can be specified by 
the following: 

1. Uniformity of the produced 

crystals 

2. stal 

3. 
Uniformity of produced crystals 

The desired sizes and size-distribu- 
tion of the crystalline chemicals vary 
greatly; from +- 10-mesh or larger, to 
— 100-mesh, and with a wide weight 
distribution within these sizes. If the 
crystalline solid is a chemical interme- 
diate, the important requirement of 
the crystals will be economy in hand- 
ling after the crystallization process for 
ease in filtering and washing opera- 
tions. 

The published results and analysis 
of size distribution are not extensive 
and it is of interest to review a few 
recent 
Seeman (13) has discussed the re- 
moval of excess nuclei from mixed, 
circulating suspensions in a vacuum 
po His analysis deals with 
cases where the nucleation rate is 
excessive; that is, more nuclei are 


continuously formed than are required 


for the desired size. He concluded 
that under certain conditions, the 
cumulative size distribution in the 
circulating suspension varies as the 
fourth power of the crystal size; also 
that the important factor in size con- 
trol is the segregation-time of the 
smaller crystals in the fines-removal 
system. Furthermore, if proper condi- 
tions of crystal growth are maintained 
in the crystallizer, the size-distribution 
functions indicate that in the majority 
of cases, the smaller crystal sizes are 
unimportant on a weight basis. This 
means that in a well-designed unit, 
product classification is required only 
where specifications a very 
uniform product. 

Saeman does not consider crystal 
breakage in his analysis. It can be 
pointed out, however, that the influ- 
ence of crystal breakage in a well-de- 
signed hydraulic system is negligible. 

Robinson and Roberts (14) dis- 
cussed crystal growth and distribu- 
tion in a single unit, and in a cascade 
of units, under certain specified condi- 
tions. Like Saeman, they assumed 
that the linear ratio of growth is pro- 
portional to the supersaturation of the 
solution in contact with the crystals; 
and further they assumed: that a unit 
number of nuclei enter the system per 
unit time, perfect mixing, and that an 
equilibrium stage has mn reached 
in the system. They compared the 
theoretical analysis with actual results 
from a single-unit operation (vacuum 

stallizer ucing ammonium 
sulfate), with excellent agreement, 
Table 1. 


‘Figure 4. 2K,CO, * 3H,O—1.5 KCl in mother liquor. 


(Magnification 1.8X.) 
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Figure 5. 2K,CO, » 3H,O—no KCl in mother liquor. 
(Magnification 1.9X.) 
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Screen Size 
( Tyler ) 

Cum, % Wt. 
Actual 60.4 82.5 93.6 97.4 98.7 
Theoretical 60.9 80.7 92.1 97.2 99.1 


+14 +20 +28 +35 +48 


Robinson and Roberts also analyzed 
calculated values for crystal size dis- 
tribution when a number of crystal- 
lizer units are ated either in series 
or parallel. Under the assumed condi- 
tions they noted that for equivalent 
crystal quality, considering size and 
size-distribution, the uctive ca- 
pacity is less than half with series 
operation. They also indicate a nar- 
row range of the allowable degree 
of supersaturation for producing rela- 
tively large ammonium sulfate crystals. 

This can be illustrated by a nuclea- 
tion-growth chart, modified after Perry 
(15), Figure 1. 

It is assumed that the crystallizer 
operates at an average, or normal, 
su turation in the vaporizer of 
0.8%. There is a close inter-relation- 
ship between supersaturation, crystal 

ace, amount of crystals in 
sion, and size of crystals enatined: 
This “cycling” can very regular 
with the peak in crystal size appearing 
hours apart. The overall t is that 
the crystal size can vary between 
certain limits for the maximum and 
minimum available crystal surface. 
Purity of the crystals 

In many cases, industrial chemicals 
are raw materials used in other 

and should have a consistent 
purity, therefore a review of possible 
sources of impurities is of interest. 
Where solid solutions are formed or 
where several solids crystallize as 


Figure 6. CuSO, +» 5H,O—low acidity. (Magnification 4.5X.) 


separate phases at the same time, the 
problem must be treated accordingly. 

ies from adhering mother 
liquor. In a centrifuge, or filter, where 
the is to reduce the amount of 
mother liquor adhering to the crystal 
surface, the efficiency of the separa- 
tion process depends to a large extent 
upon the uniformity of the crystals 
and the relative amount of crystal 
surface per unit weight of crystalline 
material. Provided the viscosity of the 
iquid portion is not too high, and the 
produ is free of fines, E mother 
iquor content can be reduced to less 
than 2% (or in water solution the 
moisture content to less than 1%). As- 
suming that the mother liquor con- 
tains water (as a solute) and impurity 
in the ratio of 15 to 1, by ucing 
the moisture content from adhering 
mother liquor after the centrifuge to 
1%, the percentage of impurity from 
adhering mother liquor will then be 
1/15th of 1% or close to 0.07%. These 
surface impurities can be reduced 
further by washing the crystals on 
the centrifuge with a solvent. 

Impurities attached to the crystal 

ion. The amount of impur- 
ity that will attach itself to the crystal 
can follow the general equation for the 
adsorption isotherm. Some results 
from organic crystals grown at low 
degree of supersaturation in a continu- 
ous unit from a water solution are of 
interest (16). 

Comparing the solute impurity ratio 
on a weight basis in crystals and 
mother liquor, the following results 
were obtained: 

Mother 


Solute: Impurity 4:1—> 400:1 
Solute: Impurity 14:1 — 3000:1 
In general, the amount of impurities 
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Figure 7. CuSO, + 5H,O—mother liquor 6% H,SO,. 
(Magnification 6.9X.) 


that may be due to adsorption on a 
crystal surface can't be correlated on 
a theoretical basis. As stated by Lang- 
muir and quoted by Buckley (5): 

“. . . it is apparent that the phe- 
nomena of adsorption cover nearly 
the whole of the chemistry and phys- 
ics of surface action. The couglaibty 
and variety of processes involved in 
adsorption are thus about as great 
as those in physical and chemical 
changes of state in homogeneous me- 
dia. In the study of adsorption we 
should therefore ex to find many 
different types of adsorption phenom- 
ena and, in general, unless great care 
is taken to simplify the experimental 
conditions, we should expect the ob- 
served phenomena to be of the 
utmost complexity.” 

Impurities by mother liquor inclu- 
sion in the growing crystal. The lower 
the supersaturation, the more regular- 
ly do crystals grow. Higher ranges of 
supersaturation induce flawed growth 
and allow mother liquor to Be in- 
cluded between layers of crystallites, 
as well as between crystal aggregates. 
If crystal quality is affected to a seri- 
ous degree from this source, the super- 
saturation and growth rate have to 
be reduced. 

Impuri in the crystal lattice. 
Specific information regarding the 
amount of impurities in the crystal lat- 
tice in industrial crystalline products is 
not very extensive. For products of 
technical grade this impurity source 
is not as evident as the other cases 
given here. Recent research in solid 
state physics has given us much im- 
portant information about the effect 
of very small impurities within the 
crystal lattice to change some physi- 


cal characteristics. This will have im- 
continued 
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Crystallization 


continued 

portant future applications in prepar- 
ing crystals for specific applications. 
Change in crystal habit — 

The faces on a crystalline solid 
develop at different rates due to dif- 
ferent external conditions of growth. 
The form which the crystal assumes 
due to the relative sizes of its faces 
is called the crystal habit. 

The handlin ng qualities and - 
ance of a solid can, at times, im- 
proved by changing its crystal habit. 
The amount of chemical to be added 
to obtain a definite change in crystal 
habit is variable; however, some 
general observations may be of in- 
terest. 


Effect of supersaturation. Different 
faces of a crystal can grow at different 
rates at the same degree of supersatu- 
ration. The growing rates on the faces 
can also vary in some different d 
with a change in supersaturation, Fig- 
ures 2 and 3. 

Effect of impurities. As most indus- 
trial solutions contain impurities, it is 
often advantageous to maintain the 
impurities, at concentrations to pro- 
duce a crystal habit resulting in a 
product with specific properties, Fig- 
ures 4 and 5. 

When inorganic impurities affect 
the habit, the concentration of these 
impurities in the mother liquor can 
be less than 1%, and also considerably 
higher, before a decided difference is 
observed in crystal habit. Certain 
sulfates are produced on a commercial 
scale from acidic solutions. As a rule, 
better crystal habit is obtained by 
crystallizing at controlled and low 
acidity, Figures 6 and 7. 

For fertilizer chemicals like am- 


Figure 8. (NH,),SO,—organic additive. (Magnification 


2.8X.) 


May 


monium sulfate, and potassium chlo- 
ride, the object is to produce essential- 
ly non-caking materials. Crystal habit 
in this case is quite significant, Fig- 
ures 8 and 9. A cubical crystal like 
potassium chloride is some-what 
unique in producing a ical crys- 
tal, which is beneficial for a non-cak- 
ing fertilizer material, ey 10. 
According to Stranski (17), the spher- 
ical growth is caused by solution-con- 
centration gradients surrounding the 
crystals being eliminated during the 
growth. 


Crystallizing from different solvents. 
Organic compounds are often soluble 
in a variety of solvents and form crys- 
tal habits characteristic of certain 
solvents or combinations of solvents. 
Wells (18) reports that pentaerythritol 
crystallizes from a water solution in 
the form of a tetragonal bipyramid; 
changing the solvent to acetone, te- 
tragonal plates result. Aspirin crys- 
tallizes as long needles from water 
solution, and as plates from certain 
solvents (5). 

Effect of organic chemicals like 
surface active agents. Surfactants can 
change crystal habit markedly, and 
in concentrations of less than 100 
ppm This is apparently due to the 

ility of the chemical to concentrate 
at the surface of the crystalline solid 
and arrange itself in a specific manner. 
Since ace active agents are com- 
pounds with definite structures, it 
should be possible to change surface 
conditions to obtain a “tailor-made” 
habit. According to Knacke and Stran- 
ski (19), the surface gps. he: certain 

lanes is reduced by adsorption of 
oreign materials so that a new crystal 
equilibrium or habit results. 

Aggregates and twins. Solid state 
studies have focused attention on the 
deviations of crystals from perfect 


Figure 9. 


(NH,),SO,, synthetic, pH 3.0 and organic 
impurity. (Magnification 2.6X.) 


structures. ‘‘heoreticai calculations in- 
dicate that to obtain crystal growth, 
the degree of supersaturation must 


dislocation explains the formation of 
some twin crystals (20). During twin- 
ning, a displacement occurs on crys- 
tallographic planes and following this, 
the deformed part of the crystal is 
grown to a mirror image of the 
this characteristic rather frequently, 
and some invariably. 

Aggregates or twins are not desir- 
able in a commercial product. They 
change the bulk density of the ma- 
terial and in addition, the structure 
of twin and aggregates is 
inferior to the host crystal, causing 
dust and segregation in handling. 

In industrial 


can occur at a relatively high degree 


of su turation; however, 
a stable suspension has been estab- 
lished and turation has been 


reduced, the aggregates may (at 
times) disappear, Figures 11 and 12. 
Crystal hardness 

The term “hardness” is used in 
mineralogy to indicate the mineral’s 
resistance to abrasion or scratching. 
A crystal grown under controlled con- 
ditions should have a consistent hard- 
ness. However, in an industrial plant 
crystals are grown under a t va- 


riety of conditions due to difference 
in raw materials, process, and design 
elements 


As mentioned before, a crystal 
— at high rsaturation will 
ve a high rate of growth; however, 
the quality may be poor, Fig- 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 5) 


ry be considerably higher than used in 
industrial practice. 
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ure crystals were at 

igh supersaturation, struc- 
po is algae the product is not 
commercially suitable. 

Additives are sometimes used for 
chemicals like ammonium sulfate to 
stabilize or increase the allowable de- 
gree of su turation. In such cases, 

will suffer slightly 
due to the increase in growth rate. 

High supersaturation can cause 

stals to form into aggregates which 
dryin ations, resulting in dust 
in the bulk weight of the material. 
In some cases, formation of crystal 
aggregates can be prevented by cer- 
tain additives. 

It is an advantage therefore to pro- 
duce uniform supersaturation in in- 
dustrial The cooler or evapo- 
is i wi . (Magnifi- 
duced should be designed with this Figure A — Paes solution saturated with NaCl. (Mag 

, to hinder solution bypass, 
and thereby prevent liquor side 
streams of high supersaturation. 

Remaining supersaturation in 
mother liquor. In most inorganic proc- | 
crystallization end-point 
( or continuous operation) is 
close to the equilibrium and the 
oe can be calculated the solu- 

ility curve. However, for some or- 
ganic compounds, the remaining su- 
turation can be 10 to 20%, or 
even higher, and this must be deter- 
mined to calculate the yield of crys- 
talline solid. High, rémaining super- 
saturation is to be avoided re liq- 
uor is passed through a number of 
izer units in series. When a 
supersaturated solution enters the 
next unit and is mixed with mother 
iquor that is only y desupersa- 
the result invariably 
excessive formation of nuclei. 

In such cases the liquor should be Figure 11. Na,CO,.H,O at high supersaturation. (Magni- 
desupersaturated to the extent where fication 4.2X.) 
excessive formation of nuclei can be 
avoided. This may be accomplished 
by providing an effective solid-liquid 
contact in stallizer units, and 
ample crystal surface available for de- 
supersaturation. 

A uniform and vigorous solid-liquid 
contact must be established through- 
out the system to obtain maximum 
efficiency per unit volume of equip- 
ment. This is one of the important 
elements in crystallizer design, = 
ticularly for large equipment. 
is more evident in equipment where a 
heavy crystal slurry must be suspend- 
ed or circulated through a large cross- 
sectional area. Depending on the 
physical properties of the system, this 
can be accomplished by a classified, Figure 12. Na,CO,.H,O—supersaturation 1% maximum. 

continued (Magnification 6.0X.) 
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Rate of crystal growth and tem- 
perature. The rate of crystal growth 
at different temperatures depends, in 
some measure, on the solubility curve. 
When solubility increases with tem- 
perature, the allowable supersatura- 
tion and rate of growth will, as a 
rule, increase with increase in temper- 
ature, 

The published information on rate 
of growth at the same t su- 
persaturation and different temper- 
atures is meager. Some references in 
this respect are illuminating in illus- 
trating the marked effect of tempera- 
ture change. 

Buckley (21) observed the growth 
rate of ethylene diamine d-tartrate. 
At a supersaturation of 0.5% and tem- 
perature of 42° C., the time to grow 
a l-mm. crystal was almost 11 hours. 
Repeating the experiment at 0.5% su- 
persaturation and 52° C.. the growth 
rate increased nearly 30%. 

Growing NaCl crystals at a con- 
stant supersaturation of 0.38% (16) 
and varying temperatures, the follow- 
ing results were obtained: 

At 40° C., a 2.6-mm. crystal was 
obtained in 2.6 hr.; at 50° C., the 
growing rate increased nearly 25%. 
Pilot plant 

As noted, the allowable degree of 
supersaturation for many chemicals 
is 1% or less. As this is influenced 
small deviations in composition of the 
mother liquor and the chemical and 
physical characteristics of the system, 
it is often advisable to experiment 
to collect the information required for 
design specifications. 

e cost of pilot plant work can 
vary greatly; depending on the com- 
position of raw materials, size of the 
project, whether done at a laboratory 
made available by the equipment de- 
signer, or at a more complete set-up 
in the field—where tion can be 
conducted for months to establish the 
most economical operating conditions 
to secure high crystal quality, filter- 
non-caking material, etc. 

en operating a pilot crystallizer, 
it is hardly possible to maintain mag- 
ma consistency, temperatures, liquor 
concentrations, etc. as uniformly as 
in a large unit, where process varia- 
bles can be maintained within narrow 
limits. A large unit can therefore oper- 
ate at higher allowable supersatura- 
tion; that is, with higher capaci 
unit volume. The the 
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results obtained in pilot plant work 
increases with the size of the equip- 
ment. Thus the effect of additives on 
the crystal habit can be fully realized 


only in large equipment. 


Instrumentation 
To obtain stals of specific size, 
purity, and habit, it is essential to 


maintain uniform conditions in the 
crystallization system. This can be ac- 
complished by proper control. The 
most important items to maintain 
within ified limits are uniform de- 
gree supersaturation, and total 
crystal surface available for desuper- 
saturation. 

For some organic chemicals, like 
sugar, supersaturation of 20 to 30% 
can be recorded and controlled by 
automatic means. For inorganic solu- 
tions, the degree of maximum super- 
saturation during growth is usually 
less than 1%. This might be recorded 
with pure solutions; however, with 
industrial solutions a slight change in 
operating conditions can blanket an 
instrument reading to make it diffi- 
cult to obtain accurate results. The 
supersaturation can be controlled b 
maintaining a certain quantity, as we 
as size-distribution, of crystals in the 
cycle. This can be recorded by 
some standard instruments for contin- 
uous density measurement. This pro- 
cedure can be adopted independently 
of how the supersaturation is pro- 
duced. It can be used in units w 
supersaturation is produced by liquid- 
cooling, vacuum-cooling, or evapora- 
tion. 

Other process items like tempera- 
ture, pressure, liquor levels, etc. can 
be recorded and controlled by well- 
established industrial practice. 


Crystallization process cost 


Cost of crystallizer equipment, for 
estimating purposes, can (at times) 
be obtained by comparison with cost 
figures from similar operations, or es- 
timates can be obtained from equip- 
ment fabricators. Such figures are 
often required to compare crystalli- 
zation ‘with of the 
by some other unit ation such as 
spray drying or distillation. However, 
regarding the cost of the crystalliza- 
tion process, it must be borne in mind 
that additional process steps are re- 

uired beyond the crystallizer, before 
material can be used for further 
processing or be sold as a finished 
usually the 

Such process steps are 
following: in the crystallizer the crys- 
tals are obtained nded in er 


liquor; crystals and mother liquor 


must be separated in a centrifuge or 


filter, and sometimes adhering mother 
liquor is removed by washing with 
a small quantity of solute, if required 
for purity; re-crystallization may also 
be necessary to obtain the required 
crystal purity, the remaining mother 
liquor is removed in a dryer to a 
specified moisture content; finally, the 
crystals are packed in special contain- 
ers or st in bulk. 

These process steps are affected 
by ST crystal uniformity and 

ize, When handling a uniform mate- 
rial on a continuously-operated centri- 
fuge, the capacity of the unit is in- 
creased and the moisture content is 
greatly reduced, as compared with 
unevenly-sized material. A low mois- 
ture content after the centrifuge, will 
also reduce the cost of the dryin 
operation. In addition, the bu 

weight can be maintained to fit cus- 
tomer requirements. 

To obtain a reliable evaluation of 
total cost, these process steps must be 
included in the estimate. inves- 
tigation of these items are, as a rule, 
an important part of the pilot plant 


program. 

As the requirements regarding 
crystal quality are steadily becoming 
more exacting, the chemical engineer 
should carefully consider all these 
steps in order to produce high quality 
chemicals at the highest efficiency and 
lowest cost. 
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Pilot plant production 
synthetic quartz 


Qi crystal is an essential compo- 
nent in long distance communication 
equipment where its piezoelectric 

ies are used in filters, oscilla- 
tors and other devices. Other piezo- 
electric crystals are less satisfactory 
than quartz because of such problems 
as water solubility, large temperature 
coefficients of frequency, Q 
(1). Although silicon (mainly in the 
form of the dioxide, and generally as 
small quartz crystallites) comprises 
approximately one third of the earth’s 
crust, natural quartz crystals of size 
and quality suitable for use in appara- 
tus employing their piezoelectric 

ies, are found principally in 
Brazil. Large deposits of low quality 
quartz are found in the United States 
and Madagascar, but the Western 
Electric Co. and other manufacturers 
of oscillators and filters in the United 
States are entirely d ent on the 
Brazilian supply. The Brazilian de- 
posits are scattered over wide areas, 

in the interior, and there is no 
large organized mining operation. 


Individuals, as free agents, either 
the crystals from the ground, or fi 
them in the beds of rivers. Recently 
the supply has become quite unstable 
owing to the apparent scarcity of 
larger stones. The instability of the 
supply, combined with its vulnerabil- 
ity in the event of war was vividl 
demonstrated during World War II, 
when it was necessary to devel 
and use other piezoelectric materials 
as quartz substitutes; notably ethylene 
diamine tartrate. 

Interest in the production of syn- 
thetic quartz was evidenced as long 
ago as 1851 by de Senarmont (2). 
However, no marked pro; toward 
the preparation of crystals of reason- 
able size was made until the work of 
G. Spezia (3), in 1905, who used a 
technique, since called hydrothermal 
crystallization. Hydrothermal crystal- 
lization may be defined as the use of 
an aqueous —— under high 
temperature and hig e, to in- 
prey the solubility of an ordinarily 
difficultly soluble material to a point 
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where it can be crystallized on a seed 
crystal at an appreciable rate without 
excessive _self-nucleation. Spezia’s 
process was too slow to be com- 
mercially attractive. During World 
War II, R. Nacken (4), in Seinian, 
conducted research on the crystalliza- 
tion of quartz, which was brought to 
the attention of investigators in other 
countries in 1945. Although the Nack- 
en process was shown to be imprac- 
tical ( 5), its investigation led research- 
ers to fruitful means of achieving 
quartz growth. Notable contributions 
were made by Hale (6), Brown (7). 
Walker and Buehler (8), Kohman (9), 
and others. This article describes the 
transfer of the hydrothermal quartz- 
crystallization process, as devised in 
Bell Telephone Laboratories (8, 9, 10), 
to pilot-plant production in the West- 
ern Electric Co. 


Laboratory process 
Recent developments in the labora- 
tory process upon which the calcula- 
tions for pilot-plant production were 
based, together with the results of a 
kinetic study of the system used for 
quartz growth, are reported in the 
literature (10) so that only a brief 
summary will be given here. The 
system studied in the laboratory was 
H,O—NaOH—SiO, at relatively low 
NaOH—concentration, in a pressure- 
temperature range where quartz was 
the stable solid phase. The phase-equi- 
libria studies of Morey (11), Kennedy 
(12), and others were guides, but it 
was necessary to investigate the solu- 
bility of quartz over the low-concen- 
tration region of interest, since data 
published were for higher NaOH- 
concentrations. 
continued 
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Synthetic quartz 


desired orientation in the top, or 
growth region. The vessel was filled 
to a high fraction of its free volume 
(75 to 87%) with a 0.50 to 1.50 N 
NaOH solution and heated on the 


region to be cooler than the nutrient 
region. At temperatures above about 
800°C (572°F), the vessel filled 
completely with a fluid phase, and 
at a temperature difference from 
nutrient to growth zones of from 20 
to 70°C (36 to 126°F), the super- 
saturation was high enough to cause 
quite rapid 

The vessels used in the laboratory 
were of the welded closure design 
described by Walker (8). Their 
internal dimensions were 1 in. diam. 

1 ft, length. Heat was supplied 
hot controlled by “4 
Northrup Micromax Controller. The 
vessel was placed on a hot plate and 
surrounded by vermiculite insulation. 
Brazilian quartz seed plates, of known 
dimensions and of the desired orien- 
tation, were placed in the growth 
region of the vessel, and small parti- 
cles of Brazilian quartz were placed in 
the nutrient region. The nutrient and 

wth regions were separated by a 
asap metal disc or baffle. It was 
‘ound in the laboratory that the baffle 
aided in decreasing growth-rate differ- 
ences between crystals in the growth 
region. The autoclave was filled to the 
desired percent of its free volume 
with NaOH of the desired concentra- 
tion, and maintained under prede- 
termined temperature conditions for 
a period sufficient to establish the 

wth rate. Internal temperatures of 

laboratory vessels were deter- 
mined by probing vessels of similar 
geometry with sheathed thermo- 
couples (10). 

At the conclusion of a run, the 
crystals were removed, and the 

wth rate was calculated from 

eir increase in dimensions. Rates 
were reported as the increase in 
thickness of a plate, in thousandths- 
of-an-inch (mil) day, in a direc- 
tion normal to the | face studied. The 
faces investigated in the laboratory 
were the basal plane, (0001), the 
z-minor rhombohedral (0111), the 
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‘the formation of a glassy 


major rhombohedral (1011), and the 
prism (1010). 

It was found from laboratory stud- 
ies, that the parameters of principal 
importance were: the orientation of 
the seed the temperature of the 
growth region, the temperature differ- 
ence between the nutrient and 
regions, and the percent fill. The 
concentration of NaOH, and the per- 
cent cross-section of the area left 
open by the baffle were also found to 
be of importance. Most of these 
parameters were studied by making 
series of runs in which one parameter 
was varied while the others were 
held constant. 

It was found that the basal plane 
was the fastest growing seed under 
all conditions studied. This was for- 
tunate as the orientation of the oscil- 
lator plates of principal interest in 
Western Electric production could be 
conveniently cut from a seed plate 
whose principal surface was within 
5 degrees of a basal plane, and whose 
dimensions were about 5 in. in the Y- 
direction, and 2 in. in the X. The 

wth of such a plate was 

mainly in the Z-direction. After 
growth resultant quartz 
was changed little in the X and Y, 
but was often 2-in. thick in the 


“ne, if all parameters were 
held constant. Figure 2 shows this 
relationship for 


lane for sever tative fills. 
t was found that i other variables 
were held constant, the rate was nearly 
linearly dependent on the tempera- 
ture difference between 

owth regions, Figure 3. 
ate wat percent fill was slightly 
more complicated, Figure 4. It was 
found that in certain iment 
ranges, there was a tendency for 
macroscopic channel-like voids, rough- 
ly parallel to the Z (crystallographi 
c) axis, to form in basal-plane growth. 
The fill-temperature regions where 
this so-called “crevice flawing” oc- 
curred were carefully mapped, and it 
was found that high growth rates 
could be achieved at fills and temper- 
atures safely removed from the crevice 
flawing range. It was found that 
increasing the concentration of NaOH 
up to about 1.5N tended in general, 
to: increase rates, decrease the 
tendency for crevice flawing, and de- 
crease the tendency for self- and wall- 
nucleation of the quartz. Further in- 
creases in NaOH usually resulted in 
hase in 


the bottom of the vessel (11, 12) and 


in excessive corrosion. Decreasing the 
size of the baffle opening served to 
decrease the rate difference between 
the bottom and top crystals in the 
growth zone, and to increase the 
average rate, Figure 5. 

It was found that corrosion was 
inhibited because of the formation of 
sodium-iron silicate (acmite) which 
tended to form a protective coating on 
vessel walls. Preliminary laboratory 
data indicated that the of 
operating vessels were 10 to 15% 
lower than the P-V-T data of Ken- 
nedy (16) would indicate for pure 
water. 

Thus, with quantitative data on the 


de ence the important vari- 
ables, it was possible to make a 
preliminary choice of operating condi- 


tions and an estimate of the cost of 
lant production of synthetic quartz. 
t was decided that at temperatures 
below 400°C (752°F) and pressures 
below 30,000 Ib./sq. in. rates of at 
least 40 mil/day should be possible 
and that these rates would make the 
process economically attractive. Two 
unanswered questions still remained: 
1. Could large scale autoclaves be 
— capable of operating at 
the desired pressures and temper- 
atures? 
2. Would there be a decrease in rate 
or quality due to scale-up? 


Pilot plant process 

The equipment used in the Western 
Electric pilot plant located at Merri- 
mack V. required a large scale-up 
from the laboratory facility. It was 
necessary to construct a temporary 
building for the pilot and one of the 
pressure vessels was lowered into 
place. Four pressure vessels were de- 
signed for Western Electric by com- 
mercial manufacturers of high pres- 
sure equipment (14). Most of 
the laboratory experiments had been 
run in vessels closed by a 
welded closure (8, 9), too cumber- 
some for commercial production. All 
of the pilot plant vessels used some 
modification of a self-energized seal 
(15). After a number of runs with 
water, to test the vessel seals, it was 
found that the only successful repeti- 
tive seal was the modified Bridgman. 
Body materials were Croloy or SAE 
4140, both of which proved corrosion- 
resistant under operating conditions. 
The dimensions of the pilot plant ves- 
sels were 6 in. ID by 9 ft. long, with 
3% in. wall thickness, and their weight 
4000 Ib. Figure 6 is a schematic of 
the vessel. 

The nutrient was supported in mesh 
baskets for ease in handling (In the 
laboratory, nutrient was placed direct- 
ly in the vessel). The seed holder 

continued 
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continued 
: : Growth was achieved by placing 
oe ie small particles of nutrient quartz in 
a the bottom of a cylindrical autoclave 
and suspending seed crystals of the 
ere ha bottom. The basic NaOH was used to 
og 3 aid in increasing the solubility of 
amphoteric SiO,. The vessel was 
ae heated in such a way that axial and 
cee ? radial heat losses caused the growth 
while still nearly a rectangular paral- 
lelepiped, Figure 1. 
ae) It was found that the logarithm of 
the rate was linearly dependent on 
oat the reciprocal of the absolute temper- 


752°F 662° 


At~ 30°C (54°F 
e Pilot plant, 85% fill 
Laboratory 


Basal 
70% fill 


Figure 2. Log rate vs. reciprocal 
absolute temperature in NaOH. 
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Figure 1. Seed (left) and 
the final grown crystal. 
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Figure 4. Rate on basal plane vs. per- 


in NaOH with Af ~30°C. 
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Figure 5. Rate on basal plane vs. per- 
cent baffle open. 
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continued 


used in the laboratory required drill- 
ing and affixing each seed separately. 
The pilot = seed holder was de- 
gual so that readily mountable and 
demountable spring clips held the 
seeds. Vessel temperatures were mon- 
itored in thermocouple wells at the 
a and top, and on the vessel 

couples stra; above and 
below baffle, top and 
bottom of the vessel. Band heaters 
were strapped along the whole nutri- 
ent zone and along the growth zone, 
Figure 7. The spacing and power 
input necessary to give the same in- 
ternal temperature pattern present in 
vessels were 
exnpirically (see below). Heaters were 
operated on a 440-volt source and 
control achieved by the use of satur- 
able reactors. I tion was asbestos 
sheathing. 

The vessels were located in deep 
pits covered with grille work, (page 
53). Cable blast mats were used to 
cover operating vessels and the ves- 
sels were provided with rupture discs. 
The control system was designed to 
allow maximum flexibility. Circuits for 
recording and controlling temperature 
in nutrient and growth zones separate- 
ly and for recording pressure were 
included. Fail-safe and over-shoot 
controllers were provided. 

It was to establish that 
the internal conditions in the pilot 
plant vessels were the same as 


To rupture disc--— 


in the laboratory, as mentioned above. 
In laboratory vessels it was found, that 
with baffles of 10%-or-less open area, 
the temperature differential occurred 
almost entirely in the region near the 
baffle, and the nutrient and growth 
zones were individually nearly iso- 
thermal. Probing pilot plant vessels 
was impractical; however, a careful 
determination of the growth rates of 
— in the growth zone was con- 
idered to bé a measure of the iso- 
thermal conditions in that region. 

In some runs nutrient was inserted 
in three separate baskets, one placed 
above the other in the nutrient zone, 
so that the determination of the 
weight loss of the individual baskets 
was a measure of the isothermal con- 
ditions in the nutrient region. It was 
found with identical heaters placed 
at equal intervals along the outside 
of the nutrient region, and with equal 
power dissipation in all the heaters, 
that the middle autrient basket 
showed the greatest weight loss. 
This indicated that the hottest region 
was in the middle of the nutrient 
zone; that is, that heat was flowin 
both out of the bottom, and towar 
the top of the vessel. In some cases 
the top and bottom baskets were so 
much cooler that the nutrient in them 
actually began to grow; indicated by 
the fact that planar, regular faces 
were observed on the nutrient at the 
completion of the runs. 

By ing the heaters and regu- 
lating power input (so that more 


Thermocouple 
well 
To Bourdon yy WYK, 
Gauge ted Y U 
Z 
Modified --- YY YY 
Bridgeman 
Closure Yy 
Seed frame | Yy 
Baffle ~~ _ Y 
Y, 
Nutrient Wd 
YY 


Thermocouple WHE LZ 
WL 


Figure 6. Pilot plant autoclave schematic. 
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Figure 7. The heater arrangement. 


heat was put in near the bottom and 
near the top of the nutrient region) 
it was possible to make the interior 
nearly isothermal; indicated by the 
fact that under these conditions, 
weight losses in the top, middle, and 
bottom nutrient baskets were almost 
identical. The thermocouples in wells 
were considered to show a close indi- 
cation of the temperatures at the bot- 
tom and the top of the vessel; while 

bottom internal temperature. The 
vessel was brought to a given top 
temperature for a given fill, and the 
growth rate measured. The internal 
temperature difference, At, and hence 
the internal bottom temperature was 
found by the use of the curve of Fig- 
ure 3. 

From these data the correction 
factors needed to convert bottom ex- 
ternal temperatures to internal temp- 
eratures were found; it was also found 
that almost the entire At could be 
localized near the baffle when the 
open baffle area was 2.2% and the 
heaters were spaced and controlled 
in a particular manner. Thus, within 
experimental error it was possible in 
the pilot plant equipment to repro- 
duce laboratory data for the depend- 
ence of rate on At, Figure 3. Similar- 
ly, the dependence of rate on temper- 
ature, fill, and NaOH-concentration 
were found to approximate the labo- 
ratory relationships, Figures 2 & 4. 
Certain fill-temperature regions stud- 
ied in the laboratory were inaccess- 
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Figure 8. Pressure vs. temperature. 


ible in the i plant equipment or 
impractical use of flawing, and 
consequently were no’. investigated in 
the pilot plant. Studies were also 
made in the pilot plant to find ways 
of increasing the initial heat input, 
thereby minimizing unproductive 
warm-up time. 

The pressure in a vessel under a 
temperature gradient is dependent on 
the top temperature and the local 
density near the top. However, the 
value of the local density is difficult 
to calculate since it is dependent on 
the amount of super-heating of the 
solution. es toward the deter- 
mination of the equation of state of 
the hydrothermal solution in the labo- 
ratory autoclaves has been made, but 
it was decided that direct measure- 
ment on pilot plant equipment was 

. Figure 8 shows a typical 
P-T curve for a laboratory vessel. 
From a series of such curves, it was 
eure to predict ure as a 
nection of initial , temperature, 
and At. It might be noted that the 
of quartz-saturated solutions 
is considerably lower than the pres- 
sure of water (16) or of NaOH solu- 
tions under similar conditions and 
that if the density used is determined 
by the initial fill, then some average 
temperature between bottom and top 
determines pressure. 

In some of the early runs, especially 

those made at high temperatures and 


quartz was deposited on seed 
plates. The tentative explanation ad- 
vanced was that whenever the lattice 
parameters of the deposited quartz 
were sufficiently different from those 
of the seed, stresses large enough to 
set up. It was 
ou t synthetic seeds grown at 
a particular temperature and fill, 
were most susceptible to crackin 
when used at a temperature and ail 
different from that at which they had 
been grown. Natural quartz seeds 
were satisfactory in higher tempera- 
ture ranges above about 340°C 
(644°F) perhaps because natural 
quartz has been formed at tempera- 
tures in this range. In the pilot plant 
it was found that cracking could be 
prevented in the higher temperature 
ranges, by bringing the vessel almost 
to operating conditions nearly iso- 
thermally, and then slowly increasin 
the differential until the desi 
differential was obtained. In this case 
the lattice parameters were evidently 
dependent on At, the temperature 
differential. A “graded seal” was ob- 
tained by the slow increase in At; 
this means that the quartz deposited 
near the seed had lattice parameters 
like the seed, and the lattice param- 
eters gradually changed a$ At was in- 
creased, and as material was added, 
until the lattice parameters were like 
those of the of the added ma- 
terial; when the final At was reached. 
Since the most attractive growth rates 
were obtained at higher temperature 
ranges, the above ure was 
adopted, and cracking as a problem 
in the pio plant was obviated. How- 
ever, although all experiments to date 
indicate that cracking depends on the 
lack of a match in lattice parameters 
between seed and grown material, 
and that the lattice parameters are 
dependent on temperature, fill, and 
temperature difference, further invest- 
igations are required before the phe- 
nomeon is adquately understood. X- 
ray determinations of the lattice 

of selected samples are 
under way, and a careful measure of 
impurity content, together with a 
further study of the growth param- 
eters important in cracking, is con- 
templated. Meanwhile an empirical 
method of preventing cracking in the 
pilot plant permits efficient operation 
in the fill-temperature region of 
economic interest. 

It was found during the course of 
pilot plant operation, that in NaOH 
solutions, the system can tolerate high 
At’s with little wall- or self-nucleation. 
As a result, rates in excess of 60 mil/ 
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day were found to be practical in the 
pilot plant equipment. The most at- 
tractive conditions found were: 


Top temperature: 345-360°C (653- 
680°F 

Temperature difference: 40-60°C 
(72-108°F) 

Fill: 80-85% (pressure 22,000- 
27,000 Ib./sq. in.) 

Baffle: 2-3% 


NaOH concentration: 1.0-1.2N 

The stones produced in the pilot 
plant are of excellent quality, and 
initial estimates of the feasibility of 
the process seem to have been con- 
servative. The usability ratio, ie., the 
ratio of the weight of finished filter 
plates to the weight of quartz start- 
ing material, for synthetic quartz, was 
found to be substantially higher than 
for natural quartz, due to the fact 
that the synthetic quartz was un- 
twinned, and of uniform high quality, 
and the synthetic stones were near 
identical, regular parallelepi 
which could be cut with minimum 
wastage. In short, it appears that 
large-scale hydrothermal production 
of quartz can become an economical 
manufacturing process. 
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it had oon shown 
40 that cracking occurred only when 
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36 Pilot plant data 
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Kohman, G. T.. Synthesis of Quarts 
Crystal Final Report, Report No. 24274-D, 
low fills, it was found that the quartz 
seed plate had a tendency to crack. 
In general, the cracks were always 
parallel to the longest dimension of 
the plate (the Y axis) and resembled 
had been previously observed in the : 


Economic 
evaluation 


C. A. Stokes 
organization Houston, Tewas 
and 
coordination 


Economic evaluation compares, for 
various alternative project expendi- 
tures, the expected relative profit- 
ability and, by analysis, attempts to 
determine how to optimize the profit 
from any given project or operation in 
relation to expenditure. The economic 
evaluation function is an important 
tool to guide top management in 
making decisions involving expendi- 
tures, whether for capital projects or 
for day-to-day operations. Because of 
the size id complexity of modern 
corporate operation, effective use of 
the economic evaluation tool calls for 
careful organization of ideas and men 
and continuing close coordination of 
the effort. In workable 
organization and a useful degree of 
coordination it is important not to 
lose the creative power of the eco- 
nomic group. If 4. 

oup lapses into a purely 
fort, thinking may pox on the 
balance, negative. 

Organization for economic analysis 
must consider: 

1. organization of ideas 

2. organization of people 

3. coordination ures 

The first ope of organization in- 
cludes a consideration of such factors 
as establishment of the purpose and 
scope of the economic evaluation 
group; selecting the kinds of basic 
economic data that will be needed, 
and agreeing upon the sources of such 
data; programming economic evalua- 
tion work to cover existing operations 
and to cover new projects; and the 
determination of the qualifications 


‘and number of people required in the 


economic evaluation group. 
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The organization of le includes 
decisions on how the te will 
in the organization to serve in a 
capacity as well as a determination of 
how the group will assist other func- 
tional groups in the company on ad- 
visory or staff basis; selection of per- 
sonnel; and establishing organizational 
procedures through which the eco- 
nomic evaluation group can gt from 
other functional groups in com- 
pany the data for economic 
tions without relieving such 
other functional groups of essential 
line for the complete- 
ness accuracy of such data. 
Coordination is difficult unless top 
management is willing to designate 
the studies of the economic evaluation 
ecision is to based. If there are to 
be competing or 1 economic 
— 
tion, confusion in decision-making is 
inevitable, unless these parallel evalu- 
ations are recogni as having no 
official status. The data used by the 
economic evaluation group comes 
from the other functional groups in 
the company. The final proof of the 
wisdom of decisions based on eco- 
nomic evaluation eventually shows up 
in the company’s financial statements. 
It is imperative that the economic 
studies tie in with the basic data 
sources on which all such studies must 
ultimately be based. These basic data 
sources are: research and develop- 
ment reports, production records, sales 
records, market forecasts, raw material 
ice forecasts, engineering depart- 
cost records and cost 
estimates, accounting records and fi- 


Texas Butadiene & Chemical Corporation 


nancial statements. Above all, the 
terminology and form of economic 
studies should tie into the company’s 
financial statement procedures and 
cost accounting terminology, methods, 
and reports. 

Organization of ideas 

Before an effective economic evalu- 
ation group can be put together and 
trai for its job, some advance 
thought and planning must be done 
either Mer management as a whole 
or by executive in charge of the 
function. If an economic evaluation 
function already has been started, 
then the group itself can usually be 
effective in advising management on 
the planning for further use and de- 
velopment of the function. a 

Purpose and . First, - 
pose and scope of the economic ae 
ation function should be 
to make all economic studies need 
by the corporation, or just studies 
relating to major new capital expen- 
ditures? Will scope of the studies 
be limited to projects growing out of 
research and development, or will 
studies be made on optimization of 
manufacturing operations in existin 
wile 
the group serve only one department 
or all departments of the company? 
Will it serve on both short- and long- 
range economic studies? 

At this stage of planning it is per- 
haps well to recognize that an eco- 
nomic evaluation group can have a 
strangling effect on new projects and 
new ideas if such a group becomes 
obsessed with its importance and 
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bureaucratic in its methods. It is not 
reasonable to say that all economic 
all uction thinking in that corner, 
SO on. 


tain types will be done in an economic 
evaluation group. Other company 
groups or individuals may make 
wish. These unofficial studies 
not be circulated or be made part of 
the company’s permanent records. If 
this advice is i , a great deal of 
confusion and bickering can result. 
Thus, we establish that the 
of the economic evaluation group is 
to make official economic studies of 


certain general . The scope as to 
type of study will vary widely among 
companies. 

Methods of approach. Second, some 


consideration must be given to the 
general methods of approach. This 
amounts to laying down some basic 

rules to get started. These 
same ground rules may themselves be 
a subject of study 5 Py economic 
evaluation group at a later date. How- 
ever, to get started, some consistent 
method of viewing return on invest- 
ment must be defined and adopted. 
Terminology must be agreed upon for 
economic reports and this must tie 
into the company’s accounting and 
financial reporting practices as closely 
as possible. Here the Treasurer or 
Comptroller and the Chief Accountant 

be consulted. Some ground 
the economic evaluation group for the 
sake of consistency and to keep peace 
in the family. 

A nt must be reached on the 
handling of depreciation—a subject in 
itself. The handling of interest ex- 

is another tired, old Swe 
that can be settled by a little clear 
thinking, or, if the clear thinking 
approach is not allowed, by arbi 
agreement. Either way, settle it and 
bury the hatchet! 

Other matters to be settled are pol- 
icies that relate to the amount of 
working capital to be used. Here again 


PROFITABILITY 
how much? 
how soon? 


alternatives 


some arbitrariness may have to be 
tolerated if some executive insists that 
the current ratio must always be at 
least 2.0. However, even after adopt- 
ing such rigid ground rules to some 
extent (which is certainly not ad- 
vocated here), the amount of working 
capital is usually determined, in the 
last analysis, by the character of the 


We have to give some thought to 
_—s limits and confidence levels. 

0 prediction is ever exactly correct 
except chance. How many 
projects have turned sour because of 
this sad fact of life! At least we can 
recognize that we are dealing with a 
greater or lesser degree of uncertainty 
and agree on ways to state this in 


numbers and in terminology. Even if 
our estimate of the uncertainty is 

inaccurate, recognition of the 
the number of decimals written down 
is an extremely valuable step in eco- 
nomic thinking. 

Many other ground rules will be 
necessary as the economic evaluation 
function evolves. Old rules will be 
dropped and more useful ones will 
be adopted, for example, a switch 
from a “return on original total assets” 
method of viewing relative profit- 
ability to the “discounted cash flow” 
method. 

Sources of data. A third important 
question is: what methods will be 
used to get the basic economic data? 

continued 


On the other hand, we can say 
that official economic studies of cer- 
i 
gr. 
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. .. economic calculation methods, as well as cost 


data, do not stay current very long. 


continued 

Who will make capital cost estimates 
of varying precision levels? Will all 
of these, even screening estimates, be 
made by the Engineering Depart- 
ment? Who will supply estimates of 
conversion costs. The Research and 
Development Department which de- 
vel the vrocess, or the Manufac- 
turing Department which ates 
similar processes now? Will the Sales 
Department set selling prices or will 
these be set by return on investment 
criteria or what? What about raw 
material prices—whose word is to be 
taken, that of the Purchasing Depart- 
ment or that of the economic evalua- 
tion group? 

Clearly, the answers to these ques- 
tions will have an important age 
on the qualifications and number 

le required in the economic 
evaluation group. Good judgment will 
ordinarily lean toward a small eco- 
nomic group using the knowledge of 
other company ents to the 
maximum reasonable degree. 

Economic manual. A valuable tool 
for use by economic evaluation groups 
is what might be called an economic 
manual, similar in principle to the 
manuals prepared on used by process 
design groups. This manual contains 
explanations of all the basic proce- 
dures used by the economics group. 
It may contain a wide variety of in- 
formation depending upon the com- 

ny, the needs of the group, and the 
ength of time the group has been 
organized and working together. 

A new economics group would be 
well advised to put together a bare 
minimum of on 
dures and standards. Then as the work 
of the group progresses, the manual 
can be revised and extended. There 
is no use putting together a hodge- 
podge of miscellaneous information 
that will have no direct or uent 
use. Economic calculation methods 
and procedures, as well as cost data, 
do not stay current very long. 

A listing of the sort of information 
that will be useful in the economic 
manual follows: 

1. Standardized terminology and 
abbreviations for terms used in 
financial statements and in eco- 
nomic evaluation, such as manu- 
facturing cost of sales (MCS), 


profit before taxes (PBT), inter- . 


est (IN), ete. 
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2. Standardized estimating and tab- 


ulating forms for: 

a. manufacturing cost of sales 
b. fixed capital investment 

c. working capital 

d. operating statement 

e. statement of tability 


3. Standard me of presenting 


economic results graphically: 

a. Elements of yearly total cost 
of sales plus profit at various 
production rates and product 

ice levels. This chart is use- 
for determining break- 
even points. 

b. Elements of unit cost of sales 
vs. production rate with lines 
at various levels of return. This 
chart is useful in determining 
roduct selling price. 

c. Cash flow versus time chart. 
This chart is useful in calculat- 


ing relati tability by 


. Classification of capital cost esti- 


mates and other cost or profit- 
ability estimates as to degree of 
completeness and precision. 

For example, capital cost esti- 
mates might be A, B, C and 
D, where A is a definite estimate 
with a precision of plus or minus 
5 to 10%, made by a contractor 
bidding on a job or by the engi- 
neering department, and D is a 
screening- estimate made by 
certain Sofved procedures. A D- 
type capital estimate might be 
within 20 to 30%. The other types 
are of ed intermediate preci- 
sion. cost of estimates and 
time required will be a function 
of degree of precision. Estimates 
of profitability can be graded in 
parallel fashion as A, B, C, and 
D. In general, equivalent grades 
of capital and manufacturing 
cost of sales estimates would be 
made at a given stage of a 


a pers of W. T. Nichols 
(1, 2) are the outstanding refer- 
ences on the subject of classifica- 
tion of cost estimates as to preci- 
sion and cost of making the 
estimate. More recently Mar- 
lowe (3) has published a highly 
useful paper on this same subject 
based on the methods in regular 
use by a successful engineering 
and construction firm. 


5. Notes or explanations covering 


the basic concepts used in eco- 
nomic evaluation and analysis, 
such as: the handling of depreci- 
ation and interest; the handling 
and estimation of selling, tech- 
nical and administrative nse 
(STA); estimating for 
manufacturing cost of sales 
(MCS), fixed capital investment 
(FI), and working capital (WI); 
the concept of incremental cost 
and incremental profit; the de- 
finitions and use of the various 
kinds of break-even points; pro- 
fitability estimation; estimation 
of selling and purchase prices 
according to the various different 
economic situations that can con- 
trol these values; the propagation 
of error in calculations; statistical 
concepts applicable to economic 
evaluation and economic analysis. 

In recent years a number of 
texts have appeared that provide 
valuable heoliegtiiad on the basic 
concepts and methods of eco- 
nomic evaluation. The most re- 
cent of these are the texts of 
Osburn and Kammermeyer (4), 
Peters (5), Schweyer (6), and 
Happel (7). Happel’s book is 
particularly outstanding. An 
older but still useful text is that 
of Rautenstrauch and Villers (8). 
Perry’s “Chemical Business Hand- 
book” (9) should be consulted for 
background as well as for spe- 
cific cost estimating information. 


. Notes on the preparation of eco- 


nomic re (and reports in 
general if no other company re- 
port writing manual is in use). 


. Basic cost data applicable to 


company situations such as the 
cost of utilities, manufacturing 
cost standards, labor rates, cost 
of local taxes, and insurance. 


8. Correlated general cost esti- 


mating data and cost estimating 
methods used for screening- 
economic evaluations. This w 
include a comprehensive bibliog- 
raphy and a copy of the more 
valuable papers that are most 
likely to apply to the work of a 
particular economic evaluation 
group or company. 

A monumental service has 
been rendered by J. B. Weaver 
(10, 11, 12, 13, 14, 15,) in his 
excellent bibliographies on cost 
estimation and evaluation of 
profitability. These bibliographies 
cover the literature exhaustively 
from 1947 to date and the more 
important references prior to 
1947 are included. Weaver's bib- 
liographies are a must item in an 
economic manual for process 
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industry’ use. Weaver has also 
prepared a subject index to cost 
data in the 3d edition of Perry's 
Chemical Engineers’ Handbook 


(16). 
ing. The program of work 
in a given period is yet another factor 
to think about in advance. If dead- 


lines for decisions are to be met with 
reliable studies, then there is a limit 
to the number and scope of the 
studies that a given number of men 
can make. Some studies may be con- 
tinuing studies of no critical import- 
ance at any given time, such as estab- 
lishing utilities cost. These can be 
routinized and can perhaps be trans- 
ferred to the Accounting Department. 
Special studies must be done within 
certain time limits whether related to 
decision making in existing operations, 
that is, when to change catalyst and 
turn around a large unit, or whether 
related to new projects for capital 
investment. 

Staffing. Having covered the five 
elements of hg organization and 
planning discussed above, we can con- 
sider the last stage, namely the num- 
ber of people required and their 
We must consider with 

is last item the degree of mechani- 
zation that will be employed, which 
means renting or buying computing 
machines to save manpower and/or 
time. 

Neither engineers nor business 
school graduates emerge on gradua- 
tion with mature business judgment 
or experience in a given company’s 
operations. The engineer does not 
know business terminology; the busi- 
ness school graduate does not know 
mathematics or technology. Is it easier 
to teach the business school graduate 
aathematics and technology, or is it 
zasier to teach the engineer business 
terminology? The answer is rather ob- 
vious is substantiated by the 
strong preponderance of engineers in 
xconomic evaluation groups. The 
mathematics of business is largely 
arithmetic but modern economic ev 
uation methods involve a great deal 
of calculus and, as the methods of 
operations research are adopted, dif- 
ferential equations and statistics are 
involved to an important degree. This 
is not to say that the business school 
one cannot be a valuable mem- 

of the economic evaluation group, 
but business graduates usually Should 
not predominate. 

Does an economic evaluation man 
need to know accounting? Certainly 
not and he may be better off if he 
doesn’t. He can master accounting 
terminology and basic principles very 
quickly on the job. He must have 
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Texas Butadiene & Chemical Corporation 


SUMMARIZED MANUFACTURING COST OF SALES ESTIMATE 
( In thousands of dollars ) 


Project 
Date of this revision Calculated by Checked by 
Basis: Stream days / yr Stream day factor % 
Annual Production 
Fixed Capital Investment basis 
Cost per 
Cost Annual cost unit of 
Item Abbrev. | basis | Fixed | Subtotal | Total product 
Raw Material Cost RM 
1. 
2. 
3. 
4. 
5. 
Total RM $ $ 
Conversion Costs cc 
1. Salaries & Wages 
(including payroll 
2. Operating supplies & 
expenses | OSE 
3, Maintenance materials MM 
4. Admiristrative & tech- 
nical supplies & expenses|_A-TSE 
5. Utilites UTL 
6. Royalties RY 
7. Local taxes LT 
8, Insurance INS 
9. Packaging & shipping PSE 
10, Special supplies & 
expenses | SSE 
Total CC $ $ 3 
Depreciation D 
i Mfg. cost of sales MCS $ $ 


Typical form used at Texas Butadiene in the estimation of a project. 
more detailed version is used for original calculations when a project 


being definitely estimated. 


for the accountant’s function 

for his point of view but this is 

largely a personality factor—humility 
teach. 


What about economic theory? Is 
this essential? Almost surely not in an 
economic evaluation group. In a 
purely business economics or eco- 
nomic research group, yes, but this is 
another function or it may be a 
specialized subgroup in the economic 
evaluation group. 

To sum it up, the economic evalu- 
ation man should have: 

1. a technical education or a busi- 
ness education with some added 
technical and mathematics train- 
in 

2 me years of experience in re- 
search, production or engineering 

3.a oe degree of proven 
judgment proven objectivity 

4. proven power of independent 
thinking and analysis 


A 
is 


5. good ability in written and oral 
ntation 

6. humility 
Negative characteristics are an emo- 
tional nature and a promotional zeal. 
These may belong in the sales depart- 
ment but not in economic evaluation. 
Lack of the ability to write and speak 
clearly is an almost sure indication 
that a man does not belong in eco- 
nomic evaluation yet. Later he may 
overcome these i and make 
-the grade. 


There is no use to ‘ood 
economic evaluation 


competent personnel. There are 
enough uncertainties to be risked in 
business without adding hazards in 
the critical matter of making an ob- 
jective and useful evaluation of such 
factors as are available for use in mak- 
ing our expenditure decisions. More 
bluntly, when you gamble you will 
do better when you as much as 

coutinued 
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introduces complexity. 


continued 

possible about the odds. In the last 

analysis, economic evaluation tries to 

determine: 

estimated relative tion = 

(estimated probability of success) 
(estimated relative value of 
success ) 
The estimates will be no better than 
the abilities of people making them. 


Organization of people 


Organization within the economic 
evaluation group. Within an economic 
evaluation . is sel- 
to a “ewer of superior 
reporting directly to him. 
are usually not large — 
or ten men at the extreme, and more 

uently three to five men. It is ad- 
visable to have at least two men 
working together on economic evalua- 
tion so that there is some cross- 
stimulation of ideas, discussion of 
methods, and checking of calculations. 
Alternately, a single-man economic 
evaluation group can at least work 
closely with a designated supervisor 
so that the check and balance prin- 
ciple will be applied. 


equipped with calculat- 
ing machines, wa ibly with com- 
puter time available as well, can, if 
assisted by a reasonable amount of 
clerical help, make economic evalua- 
tions for a large number of proj 
growing out of the effort of a hundred 
or more technical men directly en- 
gaged in research and developmental 
Including supporting non- 
technical staff service laboratories, 
the total number of employees feeding 
projects to the three-to-five man eco- 
nomic evaluation group could run as 


Organization within the company. 
There is no pattern for the 
organization economic evalua- 


tion group, or within the 
company. The economic evaluation 
function is more often staff than line. 
However, within a department the 
economic evaluation function might 
well be a line function, as, for ex- 
ample, in a research and development 
department. As with other functions, 


corporate size is what introduces com- 


In a smaller company that is not 
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...As with other functions, corporate size is what 


lit up into more-or-less autonomous 


The smaller company may gradu- 
ally add more plants at different loca- 


tions some of which may be to make 
ct lines. 


t or for each of several product 

, then the economic evaluation 
function is apt to be split up the same 
way. This gives research and 
develo t division or each com- 
pany division an economic evaluation 


the particular company divi- 
sion. 


However, complications can de- 
velop quickly as the economic evalua- 
tions made in different divisions begi 
to deviate in form and methods of 
approach. Top or central manage- 
ment must then revise the economic 
studies to conform to some more-or- 
less standard way of looking at such 
matters. Before long a new, central 
economics group is born, often called 
the coordination group or committee. 
Then a reverse process starts. The 


coordinating group begins to establish 
investment evaluation, establish uni- 


evaluation groups. Along with the 
new functions just mentioned, the co- 
ordination group has often a review 
function. Usually all economic evalua- 
tions from the divisions pass through 
the central group on the way to top 
management. In some companies the 
coordinating group assumes a 
long-range function “whieh 
dominates its activities. 

A word of caution should be in- 
jected with regard to the long-range 
planning function being combined 
with the economic evaluation func- 
tion. While it is perhaps true that a 
central economic evaluation and co- 
ordination group can be a valuable 
aid in long-range planning, it is not 
entirely reasonable to expect such a 

p to take on the major plannin 
unless the grou 
of the top managemen 
pone It may be fashionable these 
days to delegate long-range plannin 
-fashi 


entirely forgotten. In the last analysis 
—— is more likely to involve the 


Directors 


Committee 


President 


Executive President -~~ 


x 


Gen. Mgr. Div. A 


R&D 27” Sales Prod, 


Develop. Pit. A 
Ls 


Eng. 


Figure 1. Typical organization for a fairly large company. Coordination 


paths are dotted lines. 
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Results of this effort are passed 
i downward to the divisional economic 
divisions, there will usually be a 
a: economic evaluation group in 
af company. This group will most fre- 
Sa quently be found reporting to the 
head of the research and development 
— function. It may report directly to 
vik the head of manufacturing. This is 
- probably more likely when the re- 
a search and development function re- 
cho ports this way also. Occasionally the 
or! to the executive vice-president or to 
the president 
If this geographical and product di- 
oe versification leads to separate research 
Side and development divisions at each 
: expectation that the top manager is 
also the should not be 
oe 3 of a group. On the other hand, the 
ae : top manager would be less than wise 
ais : if he did not ask for, and get, such 

: £ A group of three to five well- assistance as he needed in planning. 

a The point is he cannot assume that 

to a group labeled “planning 

group. 

f Back in the divisions, meanwhile, 
7 the division managers begin to com- 
plain that their economic evaluators 
3 are so busy working with headquarters 


FIXED CAPITAL 
Field and Office Expense 


Site costs 

Process Battery Limits 
Off Battery 
Contingencies 


Special Items 
Sub Total 
WORKING CAPITAL 
Cash 


A 


Inventories 

Materials and supplies 
Preoperating expense 
Contingencies 


Sub Total 


Work sheet used to summarize capital 
requirements. 


on dream stuff, that nobody is helping 
the poor refinery or plant manager 
with his day-to-day economic prob- 
lems. The plant is now so complicated 
and the products so many that no 

ick agreement can be reached as in 
the old days on the optimum raw ma- 
terial, optimum production schedule, 
product-pricing matters, and many 
other problems. 

The manager of the divisional eco- 
nomic evaluation group decides to 
split his men up into subgroups, de- 
voting one to short-range and one 
to long-range problems. In general, 
the short-range men work on eco- 
nomic analyses involving the + eed 
zation of culating operations while the 
long-range boys work on capital in- 
vestment projects of a major nature. 
More often than not the capital in- 
vestment projects grow out of research 
and developmental effort. Since there 
is no sharp dividing line, and since 
each subgroup still needs the help of 
the other, the two subgroups are fre- 
quently left under the same manager 
and in the research and development 


On the other hand, the short-range 
group may be placed under the man- 
ager of manufacturing. If this split 
leads to coordination difficulties, the 
division manager may haul both eco- 
nomics subgroups out of their 
tive departments and realign 
together in staff position reporting 
directly to him. 

While the tendency to place eco- 
nomic evaluation function within the 
technical and/or production groups is 


very strong in the industries, 
it is by no means only method of 
ization. The economic function 

may be under the divisional comptrol- 
lers and the company’s treasurer or 
chief financial officer. In such cases, 
the comptrollers and the chief finan- 
cial officer will be men with a broad 
knowledge of the business of the 
corporation. Technical men will be 
needed in the economics groups but 
there will be a tendency to bring in 
more men trained in graduate schools 
of business rather than in engineering. 
If such business school training gets 
too much emphasis in the economic 
evaluation groups serving a highly 
technical operation such as petroleum 
refining or synthetic organic chemi- 
cals, the manufacturing and research 
ts may not be served effec- 

tively. This can lead to “private” 
economics grou inging up here 
and there y de- 
scribed as “screening effort only.” Be- 


‘fore long, a bad situation can develop 


in which the more technically oriented 
people try to “sell” their economics 
to business people who are apt 
to be characterized as simply negative 
analyzers who can prove in advance 
that any project will be a bust. It is 
not necessary to go further with the 
picture of confusion that can result. 

A typical organization for a fairly 
large company is shown in Figure 1. 
The dotted lines indicate the coordi- 
nation paths that are most likely to 
be followed. 


Coordination procedures 

Top management recognition of 
need. Perhaps the most important 
over-all procedure in the 
economic evaluation function, as in 
any other corporate function, is a firm 
statement by the chief executive offi- 
cer of the ation, or of a corpo- 
rate division, of what is needed, and 


a correspondingly firm designation 


or ition of which is ex- 
pected to fulfill the ‘ sort 
firm executive direction is especially 


function. Merely to say “make a study 
of a situation” is 

ways not specific enough to 
be useful the 
the ome evaluation group have 
had lence in ing what 
the big boss wants. 

F , the economic evaluation 
group likes to know whether a defini- 
tive or a screening study is wanted. 
Is the emphasis on , or is there 
a reasonable and specified period for 
completion so that other work can also 
be scheduled? Is there any particu- 
lar point of emphasis, such as a study 
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of the selling price prospects and pat- 
terns when “he project is 
sensitive to selling price? Is the rest 
of the organization aware of the re- 
quest for, and purposes of, the study 
to a reasonable extent? Are any par- 
ticular departments or staff groups to 
be drawn in on the study more heav- 
ily than usual for some particular 
reason? These kinds of questions can 
often be anticipated and answered in 
advance — a practice that will greatly 
assist coordination. 


specific need or general needs, is the 
matter of coordination of terminology 
and form of economic evaluation re- 
ports with company cost accounting 
and financial ing procedures. 
If the economic evaluation function 
comes long after the accounting and 
financial report precedents are set, the 
economic evaluation group may have 
to give a great deal, hoping gradu- 
ally to induce changes in outmoded 
or misleading accounting practices. 
Changing the form of financial state- 
ments is even harder but not im- 
possible. 

Ideally, the comptroller’s people 
should sit down with the economic 
evaluation people and work out to- 
gether the most useful, convenient 
and appropriate-to-the-company term- 
inology and form. Such a ts 
should then be checked with any de- 
partment head who will listen and 
give advice or make constructive re- 
quests for additions or changes to 
help him in some particular way. 

Internal procedures and 
Focusing now on the economic evalu- 
ation group rather than on the in- 
structions to this group, there are a 
number of coordination principles that 
can be useful, some of which are so 
obvious as to be almost always over- 
looked. 

Studies should be internally con- 
sistent, arithmetically and mathema- 
tically accurate (even though the basic 
data may be uncertain) and figures 
should be rounded off consistent with 
the estimated precision of the basic 
data. Nothing starts confusion like 
haggling over differences in figures 
which either are just inconsistent 
rounding-off practices, or are arithme- 
tical errors not picked up in checkin 
the study before it is submitted. Su 
time-wasting practices are inexcus- 
able. 

Next comes the question of nomen- 
clature, symbols, and just plain Eng- 
lish. Standard ture and sym- 

continued 


May !959 65 


SUMMARY OF CAPITAL REQUIREMENTS 
Coordination with accounting and 
ond in importance after recognition 
} by the chief executive of either a | 
— 
|| TOTAL CAPITAL 
| INCLUDING 
| INCLUDED IN 
| 
| 
| 
neede the rt nic A 
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Economic evaluation 


be safe, but explain the graph 
with adequate labeling, 
main titles, and legends, and clarify 
the table with adequate headings and 
footnotes that are consistent with the 
parallel graph. 

As the study is being made, it is 
wise to check the various = 
with the interested and _ de- 
partments or staff . engi- 
its estimates are adhered to and 
sented properly with any qualitca- 
tions originally given. The manufac- 
turing people will be asked about the 
manufacturing cost of sales estimate. 
Why not check it with them in ad- 
vance and save all the wrangling that 
can occur later? If a deliberate “judg- 
ment” departure is made from one of 
the estimates from a supporting de- 
partment, this should be clearly stated 
with the reasons for it. 
nomic evaluators cannot always be 
right. It is sufficient if their errors 
are customarily within the realm of 
good, experienced judgment. A rare 
combination of foresight, tact, and 
humility is needed in arriving at this 
judgment and in accepting inevi- 
table deviations that show up later in 
practice. Arguments as to whether 
the deviations were because “the fig- 
ures were wrong in the first place’, 
or because the performance of this 
or that operating group was below 
standard, usually produce little result 
except human friction. 

Nevertheless, reconciliation of esti- 
mates with results, if done objectively, 
can be a valuable coordination tool. 
Where did the estimate go wrong and 
why? If this double-barreled ques- 
tion can be answered specifically and 
honestly, coordination will be found 
improved on the next study because 
everyone likes to progress forward 
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and avoid making the same mistakes 
twice. 

It is useful to review economic 
evaluations broadly in light of finan- 
cial results. A logical place to do this 
is in the internal financial statements. 
(It is not practical to do this in the 
public annual or mga reports for 
obvious reasons.) Here we get a check 
on whether the economic evaluation 
can indeed be reconciled with the 
accounting records. If not, steps can 
and d be taken so ictions 
and actual results can be compared 
usefully. 

It is not at all unreasonable to set 
up a review board which would act 
as a control on the effectiveness of 
the economic evaluation function and 
its use as an aid to making top man- 
agement decision. This review board 
might consist of the treasurer, the 
president, and selected members of 
the board of directors. The review 
board might ask and obtain answers 
to such questions as: 

1. Does the economic evaluation 
function give the kind of answers 
wanted in time to be used effec- 
tively? 

2. Are the evaluations borne out by 
actual financial results most of 
of the organiza 

3. Does rest e - 
tion make sufficient use of the 
economic evaluation group or 

ups? 

4. Is the cost of the economic eval- 
uation effort in reasonable rela- 
tionship to desired results or 
should more or less money be 
spent to get more or the same 


results? 
5. Are the methods of the economic 
evaluation p or gro 


ups up to 
date and do the » 
company projects in perspective 
with what competing companies 
are doing? 

Official vs. unofficial economic eval- 
uations. As suggested previously, rec- 
ognition of the official status of the 
evaluations of the economic evalu- 
ation group or groups is an important 
coordinating p ure, As soon as 
the company organization as a whole 
appreciates that top mana t rec- 
ognizes only the" official economic 
evaluations for decision making, it is 
natural for the various departments 
to cooperate. For example, if the pro- 
duction people realize that a new tank 
farm section will be approved only 
after the economic facts are evaluated 
officially, effort will normally be made 
to get the necessary data to the eco- 
nomic evaluation group, even if this 
means that production pushes engi- 
neering for a capital cost estimate, etc. 


On the other hand, it is not reason- 
able to suppress all economic thinking 
of other company groups. Far from 
it. We ordinarily want to encoura 
other departments and groups to al 
their own economic appraisals of pro- 
posed actions and expenditures by 
whatever methods they can. We want 
them to learn to understand the meth- 
ods and approaches of the economic 
evaluation group and even to be criti- 
cal of such and approaches. 
If the economic evaluation group is 
convincing solely because of the offi- 
cial status of its evaluations, this is 
a sad state of affairs. 

Education and research. Coordina- 
tion will be furthered if the economic 
evaluation p can recognize its 
dual function to educate other groups 
in the company as to the nature and 
use of the economic evaluation func- 
tion, and to conduct constant research 
on improving the methods used in 
making economic evaluations. This 


. educational and research process can 


take many forms: definitions and ex- 
planations of terms; development of 
cost correlation and control proce- 
dures for other ps; development 
of economic evaluation techniques to 
be transferred to production, purchas- 
ing, and sales groups for their own 
use; assistance to the cost accountin 
group to increase understanding 
expense classification in a complex, 
highly technical operation; the train- 
ing of staff for economic evaluation 
work within other company — 
ments, e.g., for day-to-day 

range economic studies within the 
production department, or under the 
plant manager and so on. For top 
management, the educational function 
may include studies of methods of 
measuring relative profitability and 
comparisons of past project perform- 
ances with ictions. 

Project evaluation vs. pro- 
motion. It is desirable for the economic 
evaluation group to be divorced from 
project promotion if possible. This is 
often difficult to achieve in medium- 
and small-sized companies where the 
research, engineering, or production 
departments may handle economic 
evaluations. Then, of course, it is 
always difficult for the most dedicated 
economic evaluator not to finally form 
an opinion and a prejudice of his own. 
Perhaps the thing to do is to recog- 
nize openly the human problem in- 
volved. Then the top executives can 
emphasize the tremendous responsi- 
bility that rests on the economic 
evaluation group, expecting that such 
a feeling of responsibility may en- 
courage objectivity to a greater and 
more practical degree than attempts 
at “isolation” methods. 
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a oe bols should be adhered to and fre- 
nies <a uld be included. Executive memo- 
He ae ries are short for such details, and 
: they should be. The use of plain 
| English instead of the usual economics 
: jargon and gobbledygook is even 
ee ae more important than in a technical 
rt re report. Not much text is needed if 
ie ae the study is any good. Long-winded 
: ae “discussions” are completely unneces- 
oe worth a thousand words but one chart 
ee and a supporting table can be. Many 
ae executives are not “graph-oriented”— 
ba they are “table-oriented.” Use both 
| 


— 


Uo 


Texas Butadiene & Chemical Corporation. 
ESTIMATED PROFIT AND LOSS STATEMENT 
Project: 
Date of this revision: Calculated by: Checked by: 
Basis: Stream days /yr: Stream day factor: 
Annual production: 
Thousands of Per unit 
Abbr. Dollars per year of 
roduc 
GROSS SALE? GS 
$ 
2. 
3. 
TOTAL GROSS SALES 
LESS SALES DEDUCTIONS sD 
1, Freight allowed $ 
2. Discounts 
3. Returas 
TOTAL SALES DEDUCTIONS 
TOTAL WET SALES NS $ 
MFG. COST OF SALES 
Raw material cost RM 
2.. Conversion costs cc $ 
3. Depreciation D $ 
4. By product credits BPC $i ) 
a. 
b. etc. ‘ 
TOTAL MFG. COST OF SALES $ 
SELLING, TECHNICA & 
ADMINISTRATIVE STA $s 
INTEREST INT 
PROFIT BEFORE TAXES PBT $ 
FEDERAL INCOME TAXES FT 
1, Depreciation D 
2. Amortization A 
CASH ACCUMULATION CA 
FIXED CAPITAL INVESTMENT BASIS 


Creative thinking. Finally, the eco- 
nomic evaluation group must recog- 
nize that an approach which is merely 
analytical is not necessarily enough. 
Project synthesis need not end when 
the economic evaluation group goes 
to work. Evaluations done in such a 
way as to create broad economic 
perspective can stimulate other groups 
to new approaches that can turn a 
“not quite good enough” project into 
a definitely attractive one. Perhaps the 
research department did not ask for 
enough cases to bring out the attrac- 
tive economics of a larger scale of 
operation. Perhaps the production de- 
partment did not consider the merits 
of stepwise installation of the highest 
payout equipment first, the next best 
second, and so on. Are engineering 
and construction codes and standards 


Form for operating statement used to report estimated profit and loss on 
project. 


too high and too rigid in view of the 
nature of the project? Management 
may not have realized the economies 
possible if sales agents are avoided 
and existing sales staff and facilities 
used for a new product line. If ques- 
tions like these can be induced (with- 
out at the same time inducing an- 
tagonisms), then creative thinking by 
many individuals in the several de- 
partments may produce a new ap- 
proach to the project that can save it 
or may suggest an altered and more 
promising project along lines similar 
to the old one. 
Management knows that it is not 
easy to find and develop new projects 
in the first place. Evidence of con- 
tinued negative thinking or economic 
astigmatism on the part of the eco- 
nomic evaluation group will often 
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start a reaction damaging to coordi- 
nation and poisonous to morale in 
several, if not all, departments. 

There is no lasting place in an eco- 
nomic evaluation group for the mind 
that is merely analytical rather than 
creative and analytical. There is still 
less place for purely negative thinking. 
A tansy project down by an 
analyst lacking the imagination to see 
how the project could succeed, per- 
haps with some unobvious change in 
*p roach that would reduce or suit- 
ably stage the risk, is a real loss. Most 
developmental projects are too risky 
for investment anyway. If the analyst 
can’t tell a good project, can he tell 
a poor one? If he can’t discern clearly 
between the good risks and the poor, 
the law of averages says the develo 
ment program will be a failure. If fe 
turns down all projects, failure of the 
development program is absolutely 
certain. Nothing can be more frus- 
trating to research and development 
people, especially the really creative 
ones, than economic evaluation that is 
only negatively analytical bringing 
nothing whatsoever to the project but 
the cranking out of numbers according 
to pre-set routines. 

Proof of the pudding. When the 
services of the economic evaluation 
group are oversubscribed by all de- 
partments and top management alike, 
and when a waiting line forms for 
the assistance that the economic boys 
can give, coordination can scarcely 
be a problem for long, nor can there 
be much doubt as to the quality of 
the economic evaluation effort. 
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Figure 1. This German process plant has a typical installation 
of air cooled heat exchangers. (Left and right.) 


R. T. MatHews 
Engineering Department 
E. 1. du Pont de Nemours & Co. 
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Air 

cooling 
in chemical 
plants 


In the United States, the major use 
of air cooling has been by the oil and 

air cooling have been made in 
chemical plants, these have been 
largely in water scarce areas. The 


because this industry uses about 24 
percent of the water required by all 
manufacturing industries. 

In Germany, where the cost of 
water for industrial use has increased 
rapidly since World War II, air cooled 
exchangers are being used in both oil 
refineries and chemical plants, with 
being used a 70°F. ambient air 
temperature. Com air cooled ex- 
changers have installed in 
Germany on the roofs of buildings or 
on process ipment structures. 
Thess elliptical tubes 
to reduce air pressure drop, deep tube 
bundles to conserve space, vane axial 
fans to provide necessary static air 
pressure, and venturi stacks to prevent 
air recirculation and encase fan 
power. A ical installation air 
cooled pao ond located in a Ger- 
man process plant is shown in Fig- 
ure 1. 

Four broad areas for the applica- 
tion of air cooling in chemical plants 
are: 

a. Where initial investment sav- 
ings and/or operating savings 

justify the installation of air 
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™ chemical industry should give greater 
» ideration to the use of air coolin 
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cludes high maintenance and 
high water consumption appli- 
cations. 

b. Where allocated investment sav- 
ings in cooling water facilities, 
pipe lines, and disposal facili- 
ties will justify installation of air 
cooled exchangers. 

ce. Where critical water shortage or 


growing water scarcity makes 
use of air cooled exchangers 


more or less a necessity. 

d. A combination of any two or 

more of these conditions. 

Table 1 provides some practical 
guidance to the areas where individ- 
ual air cooled exchangers should be 
investigated further and the design 
conditions under which they may 
prove economically attractive. 

The following design conditions a 
economic ion of air cooled ex- 
changers: 

1. Operating costs. The design con- 
ditions outlined in Table 1 ill affect 
the total investment cost of air or 
water cooled exchangers. Operating 
costs should be determined separately 
for comparative evaluations. However, 
as a quick guide, the design condi- 
tions listed in Table 1 which are 
favorable to air cooling on an invest- 
ment basis will usually indicate favor- 
able operating costs. Conversely, un- 
favorable design conditions will usu- 
ally indicate high operating costs. 

The operating costs which will 
have a controlling effect on evaluations 
of air versus water cooled exchangers 
are maintenance and cleaning of ex- 
changers, power costs for air cooler 
fans, and water supply, treatment 
and disposal costs. 

Definite maintenance and cleanin 
costs for either air or water cool 
exchangers in chemical plants are 
difficult to obtain on a basis which 
will permit the drawing of general 
conclusions. A large part of the water 
cooled exchanger maintenance and 
cleaning is caused on the water side, 
usually as a result of a combination 
of high temperatures, and the 
quality of available cooling water. As 
a guide, a ratio of approximately 4 to 
1 for cleaning and maintenance costs 
is suggested for water versus air 
cooled exchangers, when detailed cost 
records are not available. This ratio 
will probably increase for brackish or 
contaminated water and decrease for 
clean water. 

The major “out of ” operat- 
ing cost for air cooled exchangers 
is for electric energy for fan motors. 
Except for air cooled exchangers with 


one fan and a single-speed motor, the 
average power requirements are con- 
siderably less than the total rated 
motor capacity. Where the air flow can 
be reduced to 75 percent or less for 
a large percentage of the year, two- 

motors will result in substantial 


AIR-COOLED. 
HEAT 
EXCHANGE 


power savings. Power savings can 
also be realized by the use of auto- 
matic, controllable- pitch propeller 


fans. 


requirements. 
These costs must be based on local 
conditions and will vary widely. 

2. Allocated facility costs. Allocated 
facilities ($/g.p.m.) is defined as the 
investment cost of cooling water facili- 
ties, including distribution water lines 
to the battery limits of a process area 
divided by the firm capacity of the 
cooling water system. These cooling 
water facilities are charged against 
each user in proportion to its water 


demand. Allocated costs ($/kw) for 
electrical facilities are determined in 
a similar manner. 

3. Heat transfer design conditions. 
A small LMTD and close temperature 
approach can result in considerable 
exchanger surface, air flow, and fan 
horsepower million Btu./hr. of 
heat removed. Analysis of con- 
ditions may indicate that outlet fluid 
temperature, normally used with 
water cooling, cannot be economical- 
ly justified. The design-dry-bulb air 
temperature should not be the maxi- 
mum temperature of record for the 
area, but the temperature which can 
be exceeded fo: a reasonable number 
of hours per year. 

The conventional horizontal air 
cooled exchanger is most economical 
when the tube length is 24 feet or 
longer. A process-side pressure drop 
of less than 1 Ib./sq. in. is costly. For 
economical design, a pressure drop of 
less than 1 Ib./sq. in. per pass should 
not be specified. 

Dirt on the air side extended sur- 
face of an air cooled exchanger, unless 
it restricts air flow, has no appreciable 
effect on heat transfer. ile the 
transfer coefficient on the water side 
of a water cooled exchanger is con- 


siderably greater than air, oe 
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Figure 2. Annual temperature probability curves for a pliant location. 
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continued 


factor corrections for actual cooling 
water conditions reduce this advan- 
tage. 

Process side coefficients below 200 
Btu./(hr.) (sq. ft.) (°F.) referred to 
the outside bare tube area usually re- 
sult in air cooled exchangers with 
total heat surface favorable with 
water cooled exchangers on a compar- 
ative cost basis. 

4. Cooling method. Where the air 
cooled exchanger replaces a water 
cooled type can be located close 
to the process equipment, it has its 
best economic advantage, as compared 
with water cooling. n the process 
heat is transferred in some heat 
exchanger device to a secondary fluid 
which is then cooled by flow through 
the air cooled exchanger, the invest- 
ment and operating savings will be 
less attractive. 

5. Materials of construction must 
satisfy both the process and water 
side requirements of water cooled 
exchangers. However, for air cooled 
exchangers, only the Fong side re- 
quirements are controlling. This allows 
greater freedom in selecting materials 
of construction with considerable sav- 
ing in initial investment. 

6. Process temperature control. 
Outlet process temperature control 
requirements will considerably effect 
the design and cost of an air cooled 
exchanger. Three general types of 
temperature control are required: 

a. Maximum cooling at all times 
with no freezing problem of the 
process fluid. 

b. Close control of the outlet 
process temperature. 

ec. Close control of the outlet 
pone temperature and a high 


reezing point of the fluid. 
Condition (a) requires no temper- 
ature control or protection against 
freezing. The horizontal air cooled ex- 


changer is satisfactory for these appli- 
cations. 
Condition (b) uires either lou- 


vers, automatic variable pitch propel- 
lers, variable speed fan drives, by-pass 
control of air or process fluid, or some 
combination of these temperature 
control methods. When freezing prob- 
lems are involved, the open, horizontal 
or vertical, air cooled exchanger re- 
quires design alterations to provide 
recirculation of warm air, ane 
methods to prevent freezing. 
Condition (c) requires ially de- 
recirculated warm air and heating coils 
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to maintain proper metal tempera- 
tures at all times. 

7. Process equipment 
and piping. The arrangement of a 
chemical process area has an impor- 
tant influence on the economic appli- 
cation of air cooled exchangers. When 
units are designed into the original 
process adequate space 
and structural supports are provided. 
Problems of air recirculation can be 
more easily overcome, process Piping 
may be shortened, and water lines 
sewers in the process area may be 
reduced to a minimum. The space 

oblem of air cooled exchangers can 

overcome in some cases by locating 
this equipment above pipe alleys or 
over other process equipment. 

8. Design air temperature. When 
close process outlet temperature ap- 
proach to the dry bulb temperature is 
required in an air cooled er 
application, careful analysis of 

ect on process conditions of exceed- 
ing —_ temperature is required. 
This analysis usually indicates one of 
the following process conditions exists: 

a. No effect on process conditions. 
Specified temperature is obtain- 
able with water cooling but not 

required, 

b. Causes loss of chemicals through 
vents, but no material effect on 
quality or production rate. 

.c. Reduction in production rate, 
but no effect on quality. 

d. Causes loss of corrosive or toxic 
chemicals to the atmosphere 
which should be avoided. 

e. Affects quality or serious loss of 
valuable chemicals. 

When conditions (a), (b), or (c) 
cre indicated, a practical or economi- 
cal balance can be determined be- 
tween additional cost to obtain the 


desired outlet temperature 
continuously, wal the disadvantage of 
exceeding design conditions for short 
daily periods during summer months. 
When outlet process temperature must 
not be exceeded, similar to conditions 
outlined under (d) or (e), small water 
cooled exchangers are usually most 
practical for final cooling, depending 
on the percentage of the total heat to 
be removed. 

It is important for economic appli- 
cation of air cooled exchangers that an 
arbitrary maximum dry bulb design 
temperature is not selected. Depend- 
ing on location, maximum ambient 
temperatures will be 10°F. to 20°F. 
higher than design temperatures se- 
lected on an economic basis, consider- 


ing process conditions. 


Ambient air temperatures, 
for short periods, will 
lower than cooling tower and (some) 
river water temperatures. This is illus- 
trated in Figure 2 which shows a plot 
of annual temperature probabili 
curves for a plant location. The cool- 
ing tower curve is based on manufac- 
turer’s performance data, but does not 
include any allowance for higher out- 
let water temperature due to recircula- 
tion. The river water temperature 
curve was based on temperatures for 
the year 1956, which was an unusual- 
ly dry year for this location. 


Economic evaluation 


The economics of air versus water 
cooling may be considered on both a 
short- and long-term basis. The short- 
term basis of economic evaluation re- 
flects current project investment and 

tential operating cost savings. The 

g-term economic evaluation reflects 
current project investment, as well as 
long-range investments in water facil- 
ities, and anticipated ating costs. 

Table 1, Column 1, selection 
of air cooled exchangers on a short- 
term basis, while Columns 2, 3 & 4 
pa for evaluation on a long-term 


An important index in the economic 
comparison of air instead of water 
cooling on a complete project basis is 
the percentage of the total heat re- 
moved above a process outlet temper- 
ature, equal to the selected dry bulb 
design temperature plus 25°F. If this 
percentage is 75 cent or ater, 
and the’ allocat costs 
facilities are $50/g.p.m. or higher, air 
cooled exchangers offer attractive pos- 
sibilities and warrant further investiga- 
tion. Although individual air coo 
exchangers may appear marginal in 
certain cases, more-than-compensating 
economies may be realized by maxi- 
mum reduction of investment in cool- 
ing water facilities, water piping, and 
sewers. 


Problems of air cooling 

Some problems of air cooling are: 

1. Atmospheric corrosion. Care 
should be exercised that air coolers 
are not placed where corrosive vapors 
and fumes from vents or stacks will 
pass through them. Also, the exhaust 
steam from vent stacks should not 
condense on the air cooler. The na- 
ture of chemical fumes in the general 
area where an air cooled exchan 
is to be located should be care 
considered in the selection of extend- 
ed surface materials exposed to the 


atmosphere 
continued on page 72 
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be Table 1 The values listed in this table are estimated limits for the items con- 
” sidered and may be used either individually or collectively. As a guide, 
~s Application guide if ten favorable items are listed in Columns 1, 2 and 3 for an air cooled 
A for air cooled heat exchanger under consideration, further investigation is advisable. At 
ms heat exchangers least five of the favorable items should be those shown with an asterisk. 
oo DESIGN CONDITIONS FOR WATER OR AIR COOLED EXCHANGERS 
at. WHICH DETERMINE THE ECONOMIC SELECTION 
Lower Project 
ire JUSTIFICATION FOR INVESTMENT AND/OR 
for SELECTION Lower OPERATING Savincs ALLocaTep Facurries Pius 
al- Costs Savincs From Co_umMn 1 
Cotumn 4 
ECONOMICS OF AIR Coutumn | Cotumn 2 Cotumn 3 MARGINAL OR 
COOLING ATTRACTIVE ATTRACTIVE FAVORABLE UNFAVORABLE 7’ 
1a emp. Approach °F. (a 50 50 25 15 
rt- *3 LMTD 125 100 75 30 
re- *4 Water Side Fouling Factor .003 .002 001 .0005 
ad *S Process Side Heat Transfer 
he Coefficient (b) 1-150 1-200 200-400 400-1000 
“a *6 Process Side Pressure Drop, 
-S.1 10 10 1 0.1 |. 
as 7 ater Temp. Rise °F 10 10 25 40 . 
“il- 8 Design Pressure, p.s.i. abs (c) above 1000 above 500 above 15 below 15 
its. 9 Design eg above 400 above 300 above 200 below 150 { 
on *10 Cooling M Process or Process or Intermediate Fluid ) 
rt- Cooling Intermediate Fluid Intermediate Fluid a 
4 Cooling (d) Cooling 
_ *11 Materials of Construction Materials 
Water Cooled Exchangers _Bimetallic Tubing or Special Materials Because of Water Side team } 
Ei 
' 12 Design Air Temperature °F. | 
(f) and (%) exceeded annually 85-(3%) 90-( 2%) 95-( 1%) 100-( 0.1%) 
re- 13 Temperature Control Manual Manual Automatic Automatic 
er- *14 Process Freezing T °F below 0°F. below 0°F 82°F 100°F. or higher 
lb *15 Cleaning Process Side (e) | None Required Clean Fluid Chemical Cleaning § Hand Cleaning 
his 16 tion—Down 
er, None Possible Poor Conditions 
sor 17 Structural Supports Ground Mounted Ground Mounted No Structural Special Structures 
air 18 of Process Pi Short Short Medium 
19 Length of Water Piping’ and 
= Long Long Medium Short 
in 
ng Footnotes ‘ fluid is actually cooled by engine and com cylinders 
xi- (a) The use of water cooled exchang- Rtas Gheough the afr ensied would be classified as “Intermedi- 
ol- ers in series with an air cooled changer. ate Fluid Cooling” ). 
nd exchanger is often times more “Intermediate Fluid Cooling” is (e) When side 
economical than com air used to define those situations in cleanin; can not be done 
coolers. As a guide, if 75% of the which the process heat is trans- ies aatamaied aetiioes 
process heat can be removed ferred in some type heat ex- ventional air cooled exc 
above 150°F., air cooling should changer device to a secondary should be avoided, unless remov- 
s be considered. fluid which is then cooled by flow able coverplates are used and 
7” (b) Process side heat transfer coef- throug Aye ye ee, provision made for hand 
ficients below 200, includi af jacket water 
side fouling factor, 
ill favor ai Maximum Dry Bulb Temperature *F Avera Su 
ist be used on the process side. Heat Dry Bulb %of Annual Hours Stated Dry Bu ign 
ot transfer coefficients are all re- Temperature Temperature is exceeded be ae poms 
ferred to the outside surface area Plant 3% ‘F 
ral based on the bare tube outside Beaumont, Texas 102 69 91 
vd ry Victoria, Texas 110 89 96 95 71 96 
ly (c) Air cooled are mp od Parkersburg, W.Va. 106 90 87 86 55 87 
P more economical than drip cpol- New Orleans, La. 102 92 91 89 70 91 
he ers for design pressures over 1000 Wilmington, Del. 106 88 8 84 55 85 
i Grand Mich. 99 8 80 78 47 80 
72 (d) “Process Cooling” is used to de- 
those cases in which the 1% = 88 hours 2% = 175 hours 8% = 263 hours 
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Air cooling in 
chemical plants 


be obtained with air cooling, 
solutions are available. These are: final 
cooling by water, evaporative cooling, 
or air cooled refrigeration, depending 


circulation, ially from forced- 
draft air cooled exchangers, is a prob- 
lem under some conditions during hot 
weather periods. The use of stacks or 
induced draft units will usually over- 
come this problem. 

5. Process temperature control. 
Process tem control to within 
2°F. to 3°F. by the use of louvers, 
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air or process by-pass controls, or 
automatic variable pitch llers, is 
indicated by air cooler manufacturers. 
Adjustment for changing ambient air 
temperatures do not appear to be a 
problem in maintaining constant proc- 
ess temperatures. However, sufficient 

i is not available to indicate 


compared with water cooling. 

6. Fans and drives. Large fans and 
drives are more subject to critical 
speeds and vibration. To avoid critical 
speeds and vibrations, fans for sus- 

led drives should be limited to 10 
diam. and (usually) 25 hp. 

7. Vertical tube exchangers. A 
vertical or steep sloping air cooled ex- 
changer is required for some process 
condensing applications. While verti- 
cal coil exchangers with horizontal 
tubes are available, vertical tube ex- 
changers are not common in Ameri- 
can practice. 


New design requirements 


While current designs available from 
manufacturers can be used for 
ications, the effective and 

use 
ized until new designs are 
more suited to of the 
chemical industry. The requirements 
of a new design can be grouped into 
five categories. 
Reduced space requirements can be 
realized by the use of nded fan 
drives, higher static pressure fans, and 

(in some cases) elliptical tubes to pro- 
vide a more compact exchanger. Verti- 
cal tube exchangers are required for 


some applications, and with 
discharge, should be a 
practical unit, occupying a minimum 


of space. 

Temperature control. The air cooled 
exchanger, to be more practical for 
many chemical plant applications, will 
require more careful consideration in 
design to give close control of process 
temperature, ection of coils 
against rain hail, and controlled 
recirculation of warm air to avoid 
freezing of high-melting point fluids. 
Supplementary evaporative cooling 
com with outlet process tempera- 
water cooled exchangers 
for many applications. 

Extended surface for high tempera- 
ture. More technical data is needed 
on various types of extended surface 
to allow the proper selection of these 
finned tubes for process fluids at high- 
er temperatures. 


Maint 
methods of cleanin «da on the 
process side are required for some 
chemical applications. Methods of pro- 
tecting the extended surface to pro- 
vide greater corrosion resistance are 
needed for many chemical plant 
atmospheres. 

Sound control. The noise from 

ler fans can become an industrial 
nuisance if careful consideration is not 
given to sound control in the air 
cooled exchanger design. 


Advantages of air cooling 

While considerable “know-how” 
must be my before air coolin 
will substantially replace water 
ing in chemical plants, the numerous 
advantages of air cooled exchan 
should provide the incentive for = 
ther development. The following are 
some advantages of air coolin ia 

Even where water is p 
lower plant investment and operating 
cost can often be attained through the 
use of air cooled exchangers. Reduced 
investment cost is realized mainly in 
water supply and disposal facilities. 
Operating savings are realized through 
less maintenance of equipment, im- 
proved continuity of ation, and 
the usually inherently cost of 
utilizing air instead of water. 

While removing waste heat, the 
air cooler can also be used to supply 
building heating during cold wea 
periods, thus reducing boiler plant 


metal tubes. 

Air cooling offers important long- 
term advantages. It permits greater 
latitude in expansion of existing facil- 
ities or selection of new plant sites. 
Air cooling will assist in the long- 
term planning to meet the trend of 
State and Municipal restrictions on 
the use of water. 

The development of air cooled ex- 
changers, with supplementary eva 
rative cooling during hot wea 
periods, may provide outlet process 
temperatures for many locations 
equivalent to water cooled exchangers. 

The use of air coolers helps preserve 
investment that might ise be 
j ized in areas of growing water 
scarcity. Where there is critical com- 
petition for an area’s water supply, 
air cooling may assist in maintaining 
good public relations. 

Condensed from a paper, presented 
at the A.l.Ch.E. Annual Meeting in 
Cincinnati. 
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ac how rapid a change in process fluid 
temperature can be corrected when 
preca 
3. 
ig Careful atten 
tion, and loca 
minimize this 
4 
jah, process tube sic 
sure is above 
special designs 
‘ E on the economics of the cooling water 
supply. 
7 Some of the following problems 
a) may occur from attempting to use 
currently available air cooler equip- capacity. 
. 1. Space. The ground area or pro- cooling greatly reduces troublesome 
: ‘ jected area occupied by the air cooler and expensive maintenance problems 
4 : is usually pecs mew one of the chief where water is in contact with hot 
rd : objections to using this equipment. 
hae 2. Noise. Sound level measurements 
ae 4 conducted on a number of air coolers 
i indicate that, if proper consideration 
.. is given to the use of two-speed 
: . motors, limitations on fan tip speed, 
and proper design of the fan and air 
a cooler, noise should not be a prob- 
Boil 3. Freezing of process fluids. The 
conventional design of horizontal air 
cooled exchangers offers poor protec- 
ets tion against freezing of high melting- 
pee point process fluids, and for such ap- 
plications they are not recommended. 
. 4. Air recirculation. Warm air re- 
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Waste 


tions 


ishing. The wastes are likely to con- 
tain materials such as copper, zinc, 
chromium, cyanide and organic ma- 
terials which interfere with the bio- 

ing in natural 


modified somewhat in the past few 
years as pollution control became nec- 
essary in many parts of the country. 
The cost of treatin wastes frequen 
amounts to several times the original 
cost of the water, so that the incentive 
to reduce water usage becomes more 
intensive. There is little question but 
that the uirements for pollution 
control will even stricter in 
the future. Furthermore, there are 
numerous areas in the country which 
can reasonably expect the cost of 
water to rise in the next few years. 
Thus in the next few years there is 
certain to be more incentive for all 
industries to minimize water usage. 
These facts have long been recog- 
nized by some groups (1) and by 
numerous individuals. Although meth- 


reduction 


He 
= 
Be 


and_ waste-reduction meth- 
ods. It will be apparent that there 
are many areas e more informa- 
tion is needed. It is hoped that some 
of the missing information will be 
developed in an experimental pro- 
gram now being planned.° 

* At Yale Unio., Dept. of Ch. E., 
sponsored by Conn. State Water Re- 


sources Comm. 
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The waste survey 


The term “good housekeeping” re- 
fers to any physical feature of opera- 
tion or design of metal-finishing equip- 
ment which may be involved in wa- 
ter-saving or waste-reduction. Good 
housekeeping begins with an accurate 
knowledge of the flow rates and com- 
positions of waste streams. Time de- 
voted to gaining a clear picture of 
the compositions and volumes of waste 
streams, either in an existing plant or 
in a projected plant, will be time well 
spent. In an oe Ee the only 
reliable information this , is 
that gained by actual imental 
determination of flow rates and liquid 
compositions. Subjective reactions are 
likely to be quite unreliable. Visual 
observation of the wastes entering a 
waterway in dilute rinse streams can- 
not be made, yet in some cases these 
streams may contribute more to the 
pollution load than do dumpings. Ob- 
taining the necessary data (3) is a 
tedious job of determining flow rates 
(metering water to individual units, 


draining a tank and noting 
time aad for it to fill, using wiers 
in appropriate places, etc.), — 
dyes to trace lines, and chemi 
analyses of solutions whose composi- 
tions may vary by a factor of ten, or 
more, over a period of time. A de- 
tailed account of such a survey in an 
electroplating plant has been pub- 
lished (4). 

The knowledge gained from such 
surveys is useful in planning a drain- 
age system. In a complex plant, drain 
lines for the following classifications 

continued 
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a 
Metalnishing operations, such 
plating, anodizing, and _bright-dip- 
ving, frequently produce 
_ tities of water-borne wastes. most an 
significant wastes are those produced ej 
in cleaning opera- yper in- 
M8 which precede the finishing step (2). | 
and in the rinsing operations after fin- f litera- 
ture published on the subject of waste wi 
reduction by good housekeeping is . 
its qualitative nature. This is the only 
way that some of the factors can be 
: discussed, but there are others which 
waterways or in sewage disposal can be discussed from a quantitative Us 
plants. point of view. ao designer, 
cheapest commodities the general at- ment is interested in knowing, for 
titude towards its use in the metal fin- ‘xample, that the water usage in a a 
ng- ishing industries has been that of using Continuous rinsing operation can be q 
ter copious quantities of water to insure reduced by the use of a countercur- 
cil- that the desired finish is not harmed — and how much it can 
es. by residual cleaning agents or finish- be reduced. In fact, this information 
ng- ing solutions. This attitude has |} must be available oot angen a basis Z 
of for deciding whether the resulting de- 
on crease in water costs and pollution 
control costs is sufficient to justify the | 
ex- added expense of the countercurrent 
system. 
This article is an initial poet to 
the titative data 
ond that been pub- 
lished on some of the available water- 
>. 5) 


continued 


of industrial wastes might be involved: 
1. Clean wastes. 
2. Wastes to be treated. 

a. Acid wastes; from scale 
removal or plating opera- 
tions, 
acids contaning salts of 
metals such as Cu, Ni, Zn, 
Cr and Fe. 

b. Alkaline wastes; from 
caustic, and silicate 

from alkalis used 
-bath ingredients, 
onl cyanides. 

c. Wastes bearing organic ma- 
terials; as soaps ol, grease, 
and 

d. Wastes 
materials. 

In some cases, some or all of the 
wastes from a plant may be accept- 
able directly into a waterway or a 
municipal sewer system ed that 

in flow rates or compositions 
are avoided by equalizing. In one 
complex electroplating plant 75% of 
the liquid waste could be sent directly 
to a receiving stream (4). The data 
of a waste survey are likely to be the 
only kind of results convincing to the 
members of regulatory agencies when 
this possibility is being explored (5). 

Still other possibilities which might 
become apparent in a waste survey 
are those of using one waste stream 
to treat another, using acid wastes 
to neutralize alkali wastes, or "nl 
the floc formed by neutralizing 


recoverable 


is the physical layout of pment 


for appropriate of clean 
wastes and wastes to be treated, the 


physical the must be to 


tak fal 

failure or spill. Thee! draine ana 

be routed to an emergency 

rectly to a treatment plant (if 

exists), or to a lagoon area. 
Some of the tank drains m 


“< 


BF 


Draining and 
rinsing operations 


wastes (6). in the metal-finishing industries lie in 
A second feature of good house- noted that the ultimate load of con- 
keeping for metal finishing operations taminants to be removed from a met- 
CARRY-OVER DRAGOUT 
r 
ZIWORK 4 WORK 
2 
TANK TANK 
ASITARRIVES AS IT LEAVES 
Figure 1. Adhering solutions. 
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als-finishing plant is determined 
process considerations. Thus in 
removal the amount of metal in 
waste acid streams is determined by 
the amount of oxide scale from an- 
nealing; in cleaning baths the ex- 
haustion of reagent, or interference 
by materials removed from the work 
(such as oil) make it necessary to 
dump a tank; the accumulation of 
impurities in plating baths may ulti- 
mately lead to replacement. ob- 
jective of the methods listed here is 
hot to reduce the ultimate load of 
contaminants but to contain them in 
as small a volume as may be practi- 
cable, in some cases making their re- 
use possible. 

Quantity of Dragout (amount of solu- 
tion adhering to the work being proc- 
essed as it leaves a solution), which 
occurs in a given application is de- 
termined by nas actors such as 
the shape of the work and the proper- 
ties of the solution. 
to reduce the 

gout only by process eo 
portunities for waste 
dragout are limited. A few quantita- 
tive studies of dragout have been 
made (9-12). 

Studies made of dragout when thin 
plates and fine wires are removed at 
slow speeds (less than 0.3 ft./sec.) 
from solutions, and other studies indi- 
cate that the thickness of the film ad- 
hering to thin plates is: 


1. 
of the velocity 


uare root liquid density. 
Although su surface tension forces were 
found to be important for very fine 
wires (9) most applications can 
ably be handled by consideration of 
the gravitational- fr Bows forces only. 
Quantity of Carry-Over (amount of 
solution adhering to work as it arrives 
at a subsequent unit, Figure 1) is sub- 
ject to reduction by proper design, 
which is not the case with dragout. 
Carry-over as used here is dragout 
minus the amount of liquid removed 
(by drainage or other means) before 
the work reaches a subsequent unit. 
The draining process might be im- 
proved by using air wipers, a shaking 
mechanism, or simply by allowing a 
lon; om. time, Figure 2. 
of reduction in carry- 
over which can be accomplished is 
highly variable, ding on the 
nature of the work. The literature 
rts a plating shop in which carry- 
about 25% by no drain 
time over the plating by 1 
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ch Mgnt result i Pross 
; ae of a waterway or a municipal sewer. 
ie Only a few general features of such 
fy A layouts are noted here. More specific 
ee eke information may be found in other 
eee sources (7, 8). 
into the clean waste lines 
Ba ing into water supply 
‘ 
| 


minute (13). The carry-over was fur- 
ther reduced about the same amount 
by allowing the dripping to continue 
over the next unit in the line. In an- 
other reported case (14) the carry- 
over of a chromium plating solution 
was reduced 60% by use of a dri 

rack above the plating bath. In sti 

another case the use of air wipers 
(15) removed 75% of the adhering 
solution, 

Generalized evaluations (11, 12, 
16) of the effect of drainage time 
have shown that the amount of liquid 
adhering to a thin rectangular plate 
was inversely portional to the 
shapes the effect of time is less marked 


(16). Although little work has been 
done with other shapes, a qualitative 
estimate of the effect of physical 


go of the solution and geomet- 
ical shapes on carry-over has been 
made (17). The quantitative effect of 
shape has been reported (11) for 
vertical and horizontal surfaces and 
for well-drained and poorly-drained 
cuplike surfaces. The range of carry- 
over was reported to be from 0.0004 
gal./sq. ft. for a vertical well-drained 
shape to 0.0240 gal./sq. ft. for a 
poorly drained cuplike surface. 
Degree of rinsing required and control 
of water usage. There is no doubt that 
many rinse rates are far above the 
actual minimum required. In one 
reference (18) flow rates of runnin 
rinses in plating rooms were redu 
ten-fold without impairing results. 
There are at least two general methods 
for determining the minimum rinsing 

uirements in an existing plant. The 
termine the rinse rate at which prod- 
uct quality is barely acceptable. The 
second (also applicable for the design 
of a new plant) is a computational 
method based on: 

1. Allowable impurities on the 
finished work; thus the allow- 
able solid concentration in solu- 
tions adhering to the finished 
work. 

2. Minimum water requirements to 
prevent impurities from rising 
above allowable levels, after ac- 
ae the degree of mix- 
ing in rinses. 

After the minimum rinse requirements 
have been actual 
rinse rates to be used, including a 
safety factor, may be determined from 
a cost analysis. A general figure for 
the allowable concentrations of solids 
in the solutions adhering to finished 
work cannot be given because of the 
marked differences in the tendency of 
solids to stain, or otherwise mar sur- 
face finishes. In general practice (19, 
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20) the limits are probably in the 
range of 40 to 750 mg./liter (40 to 
750 ppm, or 0.005 to 0.1 oz./gal.). 
ee the difficulty of arriving at 
a satisfactory figure for the acceptable 
minimum degree of rinsing it is neces- 
sary that some be set, even 
though it may be far above the mini- 
mum. After this goal is set it is es- 
sential that adequate controls over 
water usage be established and main- 
The of equipmen 
operator ui t is 
charged with controlling the 
—_ and quality of finish pro- 
uced in his department. His interest 
and efforts in control of water usage 
will be secondary to his main work 
and can become effective only if an 
extensive and continuing campaign 
of employee education is in effect. 
Use 7 automatic controls (18, 19) 
can relate water flow to the flow Ag 
work through the equipment, provi 
ing at onthe shutting off the water 
no work is being processed. 
The still rinse 
The actual rinsin ation begins 
after the removal solu- 
tion by simple a or air wiping. 
Use of a still rinse before the running 
rinses offers the following possible 
advantages: 
1. The solution in the still rinse 
tank might be useful for make- 
up in the i 
tank. The still rinse will be con- 
siderably more dilute than the 
solution in the preceding tank. 
If evaporation losses from the 
tank are high, the still 
rinse might be used directly for 
make-up; a concen- 
tration step such as evaporation 
2. The still rinse is sometimes so 
effective that the concentration 
of contaminants in subsequent 


METHOD A METHOD B 
(TIME) (Time) 
DRAIN DRIP PLATE 


Figure 2. Carryover reduction. 


PLANT PRACTICE 


running rinses is reduced to the 
point where these can be con- 
sidered to be clean water. 
The degree of removal will v: 
markedly from case to case, depend- 
ing on the shape of the work and on 
the frequency of replacing the water 
in the aill rinse 
Quantitative analysis of the effective- 
ness of still rinses. Consider a still 
rinse tank which is filled initially to 
a constant leve! with water containin 
no undesirable impurities; that wo 
from a process tank is dipped in the 
still rinse tank for a period of time and 
then removed; that each such 
dipping and removai is one cycle. 
Let: F = rate at which liquid is 
carried over from the 
tank to the still 
rinse tank by adhering 
to the work (gal./cycle). 
D = rate at which liquid is 
removed from the still 
rinse by adhering to the 
work (gal./cycle). 
C, = impurity concentration 
of the liquid carry-over 
(F) the 
tank (oz./gal.). 
n = number of cycles which 
have occured (cycles). 
C,, = impurity concentration 
in the rinse tank after 
n cycles have occured 


fy = fraction retained 
V = initial rinse tank volume 
(gal.). 

If the rate of liquid carry-over is 
assumed constant and equal to rate of 
liquid removed, then F = D. Further- 
more, if it is assumed that complete 
mixing occurs before the work is re- 
moved from the still rinse, then at the 
time of removal, the impurity concen- 
tration in the rinse tank is constant 


continued 
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Waste reduction 
continued 


throughout the tank and is the same as 
the impurity concentration of the 
liquid being removed by dragout. 
Since C, = 0, the material balances 
for 1, 2, and n cycles are ively: 
Equations (1) through (5). 
From Equation (5) it can be shown 
that in 350 dipping cycles (such as 
50 cycles per for 7 hours) at a 
liquid removal rate cycle of 0.1% 

the tank volume (or D/V = 0.001 
per cycle), the tank concentration 
would build up to 30% of the 
tank concentration. Note that when 
the number of cycles becomes very 
large, the tank concentration ap- 
or this reason, still rinses are not 
run until steady state is reached, but 
are dumped at the proper time. Note 
also that if mixing were not complete, 
the tank concentration after 350 cy- 
cles would be less than 30% of 
carry-over concentration. 

Another characteristic of the still 
rinse which is required for proper de- 
sign is the fraction of the tora! im- 
purities carried over from the process 
tank which is retained in the rinse 
tank after n cycles. Let L, be the 
amount, in ounces, of the accumula- 
tion of the impurities in the rinse tank 
during the nth cycle. Since by ma- 
terial , accumulation equals the 
amount minus the amount out, 
the amount left in the tank after the 
first cycle is: 

Equations (6) through (9). 

The total amount retained at n cycles 
is equal to sum of all the L’s up to 
L, 


Equations (10) through (12). 
Since the total amount carried over 
from the tank in n cycles is 
nC,D, the fraction retained, f,, is the 
total retained divided by nC,,D. Thus 
dividing Equation (12) by nC,D and 
cancelling out C,: 

Equation (13). 

Equation (13) indicates how the frac- 
tion retained decreases as the number 
of cycles increases. Thus at a removal 
rate per cycle equal to 0.1% of the 
tank volume, of the total impurities 
carried over from the process tank, 
about 83% is retained in the rinse tank 
after 350 cycles. If mixing were not 
complete, the retained fraction would 
be lower than 83%. 

An average fraction retention of 74% 
was reported (13) at one plant using 
a l-min. cycle and a dump cycle of 
24 hr., although the tank volume was 
not mentioned. However, these data 
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D+VC, 


Dp 
C, = 
V+D V+D 
C.D 
= 1+ 
VtD V+D 


Substituting for C, by Equation (1): 


For the second and nth cycle: 


L,=C,p 


V+D 


L, = co = 


(1) 


(2) 


3) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 
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Vv 
2 1 
V+D 
are Cc Vv 
“p 
L, = = 
n 
aK Total Retained veD V+D V+D 
| Summing and rewriting: 
n 
P D Vv+D 
y 
: or Total Retained = C,V - (5) | 
V+D 
Vv y 


(1) 


(2) 


(3) 


(4) 


(5) 


6) 


8) 


'9) 


0) 


2) 


3) 


ONE CYCLE 
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TOTAL SOLIDS 


"TOTAL VOLUME, 
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REMOVED Fr 


Figure 3. Running rinse concentration. 


are not comparable to tions (5) 
and (13), as the rate carry-over 
entering the rinse was much less than 
the removal rate (or F = 0.25 D) 
and thus the tank volume was not 
constant. 

Equations (5) and (13) were de- 

owever, one repo experimen 
(16) indicated that good mixing had 
not been obtained 2-% min. a 
basket of work had been in a 
stillrinse tank. N good 
mixing is desirable so that the still 
rinse concentration will build up to 
the desired levels for evaporation and 
use or for treatment; and so that treat- 
ment of rinses following the still-rinse 
tank will be minimized. mee it 
may be necessary to agitate still-rinse 
tanks by air or mechanical means to 
obtain the most efficient impurity re- 
moval. 
Running rinse 

The running rinse operation is sim- 
important exception; running rinse 
is continuously fed with water while 
water is drawn off continuously at the 
same rate. However, because of this 
continuing flow, the tank concentra- 
tion is constantly being diluted, except 
when the liquid carry-over from a 


water. As a result of this dilution 
éffect, the tank concentration will 
reach, at a dy state, a 


tinuous operation, or opera 
out periodic dumpings. Note, how- 
tank concentration, the running rinse 
is not continuous and does not reach 

state, for it is regularly sub- 
pn to jolts of highly concentrated 


the average concentration 
ly increases with 


cal cycles. When this time is reached, 
pseudo-steady state and limiting con- 
centrations will have been attained. 
These limiting concentrations, vary 


points from which the running 
may be analyzed: 


ry ro 

LJ 
INLET 
RINSE 
OUTLET 
VOLUME=4 | 
CONCENTRATION = C, CONCENTRATION= C, 
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1. Maintaining impurities on the 
finished work below a specified 


level. 
2. Maintaining outlet rinse concen- 
trations at i levels at 


pseudo-steady state. 


The first vie int satisfies the need 
for rinsing. second viewpoint is 
often used because it is easier to mea- 


sure. It should be noted that there are 
several outlet rinse concentrations 
which may be used: maximum, which 
oceurs shortly after the work is 
dipped; minimum, which occurs just 
before work is dipped; and average 
concentration during a complete 
dipping cycle. The maximum rinse 
concentration may be the one useful 
for designing waste treatment, but 
where effluent holding volume is avail- 
able, the average rinse concentration 
is often more useful. 

Most investigators (21, 22) have re- 
lated the two viewpoints for analyzing 
rinses by using the simplifying as- 
sumption that, at the instant the work 
is submerged, mixing takes place in- 
stantaneously and completely. Thus, 
at any time, the solid concentration 
of the liquid adhering to the removed 
work is always equal to the tank con- 
centration. If mixing is not complete 
and instantaneous, the concentration 
on the work will always be hi 
than the tank concentration. In addi- 
tion, if mixing is not complete, the 
outlet rinse concentration may be 
higher or lower than the average tank 
concentration. 

The first design consideration is the 
dilution rate curve which occurs after 
carry-over has mixed with the tank. 
With perfect mixing, an exponential 
fall-off curve is predictable. With a 
rinse rate minute which was 10% 
of the t size, one set of experi- 
mental results (23) show an exponen- 
tial curve, although some of the 

icted concentrations are as much 
as 25% higher than the measured con- 
centrations. The very good agreement 
of recent experiments (16), using a 
ratio of rinse rates per minute to tank 
size of 0.9 and 1.4%, indicate that 
good mixing can be maintained in the 
dilution part of the cycle, if the rinse 
water enters at the tank bottom and is 
removed at the top. 

The second design consideration is 
the effect of both increasing and de- 
creasing tank concentrations. Although 
several equations for running rinses 
have been proposed (20, 21, 22, 24), 
for brevity only one (22) will be con- 
sidered here. Three major assumptions 
were made: 

1. Instantaneous and complete 

mixing. 
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= MAXIMUM 
MINIMUM 
= fresh batch of work is mixing with the | 
limiting concentration level below that | 
g 
of the incoming carry-over concentra- we 
tion. This limiting level permits con- ; 
7) solution in the form ot carry -~OverT. 
cause of the stagewise nature of this . 
rinse, the tank concentration periodic- =| 
ally rises when the carry-over is add- ) 
ed, and then decreases until the next 
-over arrives. 
Although tank concentration in a 
| running rinse varies periodically and 
| 
time, after a sufficient time, tank con- 
centrations will form repeated, identi- 
throughout each cycle. Figure 3. j 
1) 
= 
WHERE CARRYOVER 
= ORAGOUT 
Figure 4. Countercurrent rinse. | 3 
5) 


Waste reduction 


3. Small, but not negligible, rinse 
rate (per minute) with respect 

The second and third assumptions 
were made to simplify a more compli- 
cated expression, which was present- 
ed. The second assumption is actually 
more stringent than the third and can 
be expressed mathematically as: 


D 
(14) 
Vv 


The third assumption 
justify the substitution: 


R 
~ —— (15) 


where R is the rinse rate (gal./min.). 


The following other assumptions are 
either made or implied: the production 
is uninterrupted and is di at 
periodic intervals; the rinse 
shut off when operation is termi- 
nated; the carry-over rate is the same 
as the dragout rate and both ha 
negligible variations; evaporation 
is negligible; and the flow of 
water from the rinse tank is not 
duced or stopped at the time of 
out. Using the above assumptions 
the algebra of staged operation, 
following equation for the lim 
concentration was derived, at 

steady state by the use of infinite 
series: 


Cc, D pR 
— (16) 
Cp pR Vv 


where p is the length of time between 
dippings (min.) and C,, is the mini- 
mum limiting concentration (oz./gal.) 
concentration just before 
a dip). 


Some discussion (24) has appeared 
concerning the presence of the V-term 
for tank volume in Equation (16), 
since an equation can be derived (16, 
20) by the use of a simple material 
balance at “equilibrium” which indi- 
cates that the limiting concentration 
is independent of tank volume. The 
error in using these simple material 
balances, which may be small in some 


is used to 


at 


cases, stems from the incorrect as-. 
‘ sumption of continuous operation, 
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rather than the use of a staged process 
involving fluctuating concentrations. 
The effect of volume has been dis- 
cussed (25) and at least one plant case 
has been reported (14). 

Some experimental data on running- 
rinse runs are available in the litera- 
ture. One experiment (23), made with 
a rinse rate (per min.) 10% of the tank 
volume, a carry-over rate (per min.) 
1% of the rinse rate and zero dra 
rate, showed that the value of limiting 
concentration icted by Equation 
(16) was 20% higher than that found 
by experiment. Other equations in the 
literature icted values from 25 to 
40% high (26). This significant differ- 
ence is attributed by us to be due 
primarily to the failure of the mixin 
assumption to apply here. Another 
experiment (16) indicates that over 
100 sec. are required for fairly 
mixing where the rinse rate 
is 3% of the tank volume. 

This failure is probably the most 
important inaccuracy in literature 
equations, for if the actual limiting 
tank concentrations are lower than 

icted, the concentration in the 
dragout is hi than the i 
wnt an le The 
the concentration on the work being 
removed, may be considerably above 
the predicted values, and haps, 
also above the maximum allowable 
impurity level. Further experimental 
should be made to clar- 
ify the degree of mixing and to mea- 
sure the actual dragout concentra- 
tions. 


during part of the cycle (21). 


Countercurrent rinsing 

Where space is available, several 
running rinses, with water flowing 
countercurrent to the work, have been 
used in series to reduce water usage 
and to concentrate the carry-over ma- 
terial. (Figure 4.) One case history 
(27) reported a fifteen-fold reduction 
in water requirements. Another (28) 
reported the production of a rinse 
stream so concentrated that evapora- 
tion and re-use were economical. 

General relationships for determin- 
ing the minimum water flow required 
for these multi- rinses have been 
developed (21, 25, 29, 30) assuming 
instantaneous, complete mixing, as 
well as the other assumptions made 
for single-stage rinse tanks. These re- 
lationships predict that ratio of con- 
centration-reduction is the same for 


each tank. The usefulness of these 
relationships, however, is limited by 
the actual mixing which occurs. Un- 
fortunately, the rinse-rate reduction 
easily obtained in multi-stage rinsing, 
also reduces the stirring action re- 
quired for mixing. One reported 4- 
stage counterflow rinse system (28), 
with a carry-over rate less than 10% 
of the rinse rate, and a rinse rate (per 
min.) probably less than 1% of the tank 
volume, indicates that the tank-to- 
tank concentration reduction is not 
constant. Using average operating 
conditions, the to tank 1 re- 
duction was greater than 24:1 but 
further reductions seem to have been 
14:1, 8:1, and 4:1, respectively. This 
indication of poor mixing, especially 
in the last, dilute tanks, is noteworthy, 
from ideal mixing may actually be 
ctually required if 

mixing is present. Mixing could 
however, by air or me- 
chanical agitation. 


12. Kushner, J. B., Metal Finishing, 49, Nov., 


14. Pinner, W. L., Sewage and Ind. Wastes, 
1s, ‘Welles C_Cupps and 
Shaw, Sewage and Ind. Wastes, 24, 202 
(1952). 
Mohler, J. B., Plating, 43, 732 (1956). 
17. Kushner, J. B., Metal Finishing, 49, Dec. 


= V. deP. Lukas, 
and Ind. Wastes, 26, 1475 (1954). 

19. Mohler, J. B., Metal Finishing, 53, 

20. Kushner, J. B., Sect. on rinsing techniques 
in “Metal Finishing ", 26th Ed. 

Pinkerton, H. L., Plating, $9, 1016 (1952). 
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B., and J. Sternisha, Metal 
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Presented at A.1.Ch.E. Cincinnati 
Annual Meeting under the title 
“Good Housekeeping for the Reduc- 
tion of Metal Finishing Wastes.” 
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2. Negligible carry-over rate (per 
are minute) with respect to tank 
volume 
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PLANT PRACTICE 


carbon 


Air 


separation 
to air- ation plants using conven- 
removal tional shell-and-tube heat exchangers. 


by adsorption 


Ernst Karwat 
Lindés 


Eismachinen Ag., 
Hollriegelskreuth 


bei Miinchen, 
Germany 


In two ways it meets the d of 
today for removing carbon dioxide: 
first, it eliminates caustic scrubbin 
(which until recently was the 
method of removing carbon dioxide 
from the air to be separated in air- 
separation plants using conventional, 
continuously operating shell-and-tube 
heat exchangers) ; second, it offers the 
highest degree of safety for air-separa- 
tion plants as far as dangerous —_ 
mulations of h in the 
Both improvements are realized 

this removal, just above the dew mah 
of the carbon dioxide, and also the 
hydrocarbons such as acetylene by 
means of eae for example, 


sorber in use is exhausted, it is 
exchanged for one that is freshly 
regeneration being effect- 

by allowing a gas which is free of 
CO, to flow through the adsorber. 
This may be done at the temperature 
of adsorption, or by simultaneously 
warming up the adsorber to ambient 
temperature. 
Application of process 

The practical of this 
process in a jum-pressure air- 
separation plant is described in Fig- 
ure 1. Air is compressed to about 
14-18 kg./sq. cm. (200-250 Ib./sq. 
in.), during summer months 16- 
kg./sq. cm. (225-280 Ib./sq. in.), and 
then dried in interchangeable acti- 
vated alumina adsorbers. The dried 
air is then cooled down in the _ 
chan A, B, and C to 

gers nearly 


__ OXYGEN 


NITROGEN 
AIR 


NITROGEN 
IMPURE 


} 
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Schematic of application of this process in a medium-pressure air separation plant. 
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| 
oni 
e- 
4- 
| 
| 
_ | 
adsorbers are used. Before the ad- 7 | 
>) | 
| | 
| 
—— 


changeable silica gel adsorbers I and 
Il. A part of the air so purified is ex- 
E 


end at 3. air is ted in a 
tion ucts are warmed up in the 

way. For safety’s sake the acet- 
ylene adsorber 4 was not eliminated 
in the first plant. 

The CO, adsorbers are cylindrical 
vessels with reducers at the ends for 
smaller flanges made of stainless steel, 
the wall thickness being designed to 
withstand the start-up pressure of 
50 atm. (700 Ib./sq. in.). They are 
solidly packed with silica gel. Filters 
F prevent gel dust from reaching the 


the CO, content of the purified air 


purified with caustic contains some- 
what more CO,, i. e., 1-3 p.p.m. CO,. 


5 


E 
Siz 


Pag 


service within a few hours is 
indicated, and the adsorber has to be 
changed. Usually switching to the 
second, previously regenerated ad- 


sorber is done after a 24-hr. service. 
To regenerate the adsorber, either 


at elevated temperature or at the 
temperature of tion, a gas 
which is free of CO, is sent through 


the adsorber. Since nitrogen and oxy- 
gen as main products are not avail- 
able, only the impure nitrogen frac- 
ton can Be used inthe plant described 

This fraction is too small to warm 
up the valves, the gel filling, and the 
vessels of the adsorbers from op rat- 


a ambient temperature if used. 


once. Therefore, the recycle 
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cold 
the adsorber 
and feeds it 
is 
im- 
and 
In 24 
from 
1250 std. cu. ft./min. of air. 
The cycle contains: 
at —51 °C. after 1.25 hr. 8% CO, 
—18 °C. after 2 hr. 0.8% CO, 
and +20 °C. after 3 hr. 0.1% CO,. 


Jig F 
HE 


the process 
(+20° C.). 
Purification and safety 

The efficiency of the purification is 
such that after a 14-month i 
with warm tion circuit there 


were no signs which would have indi- 
cated the necessity of deriming the 
lant. 

4 In the CO, adsorbers, hydrocarbons 
retained 


initial concentration, even under 
severe conditions. There are two rea- 
sons for this excellent purification 
effect of the warm-desorbed adsorb- 
ers: first, carbon dioxide is present in 
air in far higher concentration than 


weight, alcohols, ketones, and similar 
the same for C,, C,, and C, hydro- 
carbons, but not for methane. How- 


It would be possible to regenerate 
meagre without additional cold 
projected plant modifica- 

tons will make use ofthis step. For 
purpose the cold, im nitrogen 
fraction will be sent posto the 
saturated, cold adsorber in the 


5 


warmed up to ambient temperature. 
The blower-circuit K is then omitted. 
operators 


should be of greater importance 
saving the small cold losses involved 
with warm desorbing. ## 
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Air separation carton diode tad desorbed 
continued e., a comparatively short 
te dew point of the carbon dioxide, instance, re much more 
a: against the separation products—im- than carbon dioxide. Acetylene even 
“, ae nitrogen. After this, carbon dioxide with the result that the adsorbers are 
i ae and hydrocarbons (for instance, of tremendous size if one considers 
ei = acetylene) are removed in the inter- ve 4 acetylene. The same is true for 
a hydrocarbons of higher molecular 
as is liquefied in exchanger D in ex- 
A ae change with pure and impure nitro- ever, methane is comparatively harm- 
oa gen. Then it is expanded in the expan- less in an air-separation Sper NO 
sion valve 1 into the pressur2 column with its product of oxidation 
uae! 2. The exhaust of the expansion engine stopped in the last phase, and, for one NO, is also retained in the adsorber. 
Ce enters the pressure column at the low _ hour, only the fraction of impure nitro- It is probably safe to say that no sys- 
ge tem of air separation for the produc- 
eS aa adsorber at a temperature of tion of gaseous oxygen has a higher 
: +-20° C, degree of safety against damaging 
= To cool down the adsorber to the effets of ir pollution, than the ay 
ae operating temperature 15 to 18 hr. tem here. The degree of 
oF are now still available. The outlet safety is at least the same as in liquid- 
a Ba valve is opened and a small flow of oxygen-producing plants. 
precooled air then flows parallel to 
ccuun 
ae up carbon dioxi 
mostly below 0.5 p.p.m. over has 
service period of the adsorber. Air sor 
completely 
rocessing Pp ure tion period assures practically 
instance, to -+-100° C. in longer plete removal of carbon dioxide a 
ice} intervals in order to remove water air. This has been proven by extended 
een which may have possibly entered the research studies in an industrial ton- 
ae operation has shown that occasional trations behind the adsorbers will be 
. ge saturation with water vapor could be jj higher than with warm de- 
removed in the acetylene adsorber 4. 
‘ The service period of the cold-de- 
sorbed adsorbers will be shorter, for 
: | instance, 3 to 4 hr. It then pays to 
i have automatic — In design- 
‘| : ing the heat exchanger A j 
flow at the temperature of the ad- 
x a sorbers, and to pipe the impure nitro- 
we a gen to the adsorber and back to heat 
ae exchanger A, where the nitrogen- 
carbon dioxide mixture is further 
down to a small fraction of their pe 
Ch 


LESS ALA 


‘Low Cost Long- lasting 
Protection Against 
Corrosive Attack 


There’s only one sensible way to measure cost when you buy paint to 
protect processing equipment, and that’s cost per year per square foot of 
protection. A few pennies saved in cost per gallon can mean 

dollars lost if the paint fails on the tank. 


That's why you'll find many chemical plants with low cost maintenance 
records use Tygon Coatings almost exclusively to provide 
maximum protection at minimum cost. 


U. S$. ST 


AKRON 9, OHIO 


NEW YORK © CHICAGO * HOUSTON * LOS ANGELES 
For more information, turn to Data Service card, circle No. 47 
CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 5) May 1959 8! 


412-F 4 
| 
= i 
as 
= 


; f=) 
= 
coe 82 May 1959 CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 5) CHI 


The CFeI Image offers you... 


CLAYMONT 
STEEL PLATES 
made to many specifications 


This giant is the Image of CFal, reflecting CFal’s 
experience and versatility as one of the nation’s 
leading primary producers of quality steels and 
steel products for industry. 

He represents the quality controls that CFalI exer- 
cises during every step of manufacture—from ore 
to finished product—in the output of Claymont 
Steel Piates: 

...Carbon Steel Plates —in standard ASTM and AISI specifi- 
cations and special plates for special applications. 

Alloy Steel Plates—regularly produced by Claymont to 
ASTM specifications: A-387 + A-204 + A-202 + A-203 + A-225 
A-302 -« A-353 + A-357; also AISI specifications: 4140 + 4130. 
Inquiries are invited on other specifications to meet your 
requirements. 


.+-Stainless-Clad Steel Plates—in AISI designations: 304 
304L + 316 + 316L + 316Cb + 321 + 347 + 405 + 410 + 430— 


as well as in other specifications to meet individual require- 
ments. Stainless cladding: from 5% to 50% of total plate thick. 
ness. Cladding inseparably bonded to carbon steel backing. 


...CFal Lectro-Cled Nickel Plated Steel Piates—a thick layer 
of metallic nickel, more than 99% pure, electrodeposited in 
thicknesses up to 30 mils onto carbon steel plate... provides 
positive protection against contamination and discoloration, 
at less cost than solid nickel. 


with ASTM specification: A-242. Ideal for structural and 
equipment applications because Clay-Loy Plates are 0% 
stronger than carbon steel plates of the same thickness, thus 
permitting weight savings up to 25% without sacrificing 


For complete information and order service, con- 
tact the CFalI warehouse or district sales office 
nearest you. 


CFal-CLAYMONT PRODUCTS: Carbon Steel Plates + Alloy Steel Plates - CFa! Lectro-Clad 


Nickel Plated Steel Plates + Clay-Loy High Strength Low Alloy Steel Plates + Flanged and Dished 
Heads + Manhole Fittings and Covers * Fabricated Steel Plate Products + Large Diameter AP! Pipe 


THE COLORADO FUEL AND IRON CORPORATION STEEL2& 
the West: COLORABO FUEL AND IRON CORPORATION — Amarillo Billings - 


Ft. Worth Houston Kansas City Lincoln Los Angeles - 


* Butte Denver El Paso 
* Odesse Oklahoma City - Portiond (Ore.) Pyeblo 


Salt Loke City - San Francisco - Seattle Spokane + Tulse Wichita 


In the Eost: WICKWIRE SPENCER STEEL DIVISION — Atlanta Boston Buffalo - Chicago Detroit New Orleans New York Philodelphie 6600 


For more information, turn to Date Service card, circle No. 71 
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Now the exclusive Vibra Screw principle 
—combining vibrated screw rotation 
with vibration of hopper, trough and 
tube — is now available in a new gravi- 
| metric feeder and a heavy duty feeder- 
conveyor with the same unmatched ac- 
curacy for precise feeding of dry mate- 
rials as the original VIBRA SCREW 
volumetric feeder. 
All three are capable of handling a wide 
range of different and difficult substances, 
but each is designed to meet require- 
ments of a specific feeding problem. Con- 
sider these facts about each one: 
STANDARD VOLUMETRIC — For 
handling all materials, free flowing or 
sticky, at minute-to-minute accuracy in 
capacities from ounces to tons per hour. 


Standard Volumetric? 


Gravimetric? 


Exclusive VIBRA SCREW” has ALL THREE 


FEEDER-CONVEYOR VOLUMETRIC 
—For heavy duty service in horizontal 
conveying as well as feeding from supply 
pipe or hopper at tonnage rates in screw 
lengths up to 20 feet. 
GRAVIMETRIC —For delivering 
weighed batches directly into process at 
timed intervals in quantities down to one 
ounce and frequencies variable up to 4 
per minute. These intermittent charges 
can be converted into a self-adjusting, 
continuous weight-controlled stream, by 
using a third screw which continuously 
rotates and vibrates. 

Want more information? Write today for 
literature. Or better still, send us details 
of your dry materials handling problem. 


VIBRA SCREW inc. 


156 Huron Avenue, Clifton, New Jersey 


For more information, turn to Date Service card, circle No. 95 
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industrial news 


A five year option on lithium mining 
properties in North Carolina has been 
granted to Texas Gulf Sulphur Co., 
under an a t with Basic Atom- 
ics, Inc. Also included is a five-year 
option on patent rights on a new 
for the recovery of lithium 
rom spodumene bearing ores and 
concentrates. Texas Gulf will initiate 
further investigation and study of the 
properties and process. 
The thermodynamic of 
sulfur have been accurately de- 


coined. Achievement was made by 
the use of a newly devel method 
of purifying sulfur to 99.999 mole 
percent, and a recently designed adi- 
abatic calorimeter for measuring heat 
quantity at high temperatures. Pre- 
viously, accruate data been limit- 
ed because of the difficulties in purify- 
ing sulfur. Accurate calorimetric 
measurements of pure sulfur are par- 
ticularly important in predicting equi- 
libria of chemical reactions in petro- 
leum refining. Work was done by the 
National Bureau of Standards, in a 
program partly supported by Allied 
Chemical and Dye, and API. 


Said to be the first computer-operated 
control system for continuous 

ing, a successful pilot plant tion 
has resulted from joint effort by Day- 
strom, Inc., and Universal Oil Prod- 
ucts Co. It is expected to broaden 
applications for continuous 

by controlling operations too complex 
for previously available systems. 


A sulfuric acid plant in Paulsboro, 
N. J., is the first unit in an sion 
program undertaken by Dixon Chem- 
icals. The $5 million investment, will, 
it is said, be one of the world’s largest 
when completed late this year. Situ- 
ated on a 70-acre site, the 300,000 
ton a year facility is part of Dixon’s 
planned five year program which will 
transform the entire area into a chem- 
ical producing works. 
An active alumina in the form of 
spheres is now being manufactured by 
Kaiser Aluminum. The spheres, in 
various sizes with diameters from % 
to % inch, possess high abrasion resist- 
ance and the capacity for repeated 
—aion Made by a controlled 
cination of beta-trihydrate, its 
principal constituents are beta-alumina 
and alpha-monohydrate. The final 
product does not contain the usual 
chi and gamma aluminas. Results are 
minimum essure drop, excelleni 
thermal stability and large surface 
area. 
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Which Bulk Feeder? 
| 
} Bic; 


what's new in 


PETROLEUM ENGINEERING 


at Badger? 


TERE | 


2% 


With more than a dozen current projects ranging from a simple pipe still to a 100,000 
bpsd “grass-roots” refinery, Badger is the newsmaker in petroleum engineering. 


You can learn more about many of these interesting projects when you visit the 
Badger Booth at the Fifth World Petroleum Congress Exposition. Just step up to the 
“do-it-yourself” control console where Badger projects are listed by name. . . select 
those in which you are interested . . . then press the appropriate pushbuttons. A color 
photo and informative printed story on each project will light up on the exhibit wall. 


Badger will also feature products of its Manufacturing Division at the Exposition. 
Included will be displays of S-R Expansion Joints and Water Evaporators. Sales en- 
gineers from all Divisions will be on hand and will welcome an opportunity to show you 
how Badger services and products can serve you. 


Fifth World Petroleum Congress Exposition, Coliseum, New York, June 1-5 
builtby BADGER 


INTERNATIONAL DESIGNERS * ENGINEERS * CONSTRUCTORS 


THE BADGER COMPANIES 
Canadian Badger Company Badger NV. Limited Badger SA. Badger (France) S. R.L. 
For more information, turr: to Data Service card, circle No. 51 
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WIRE SPACE CLOTH 


PARTS FABRICATED 
WITH WIRE CLOTH 


Make NEWARK your source of supply for Wire Cloth and Wire 
Cloth Products. We weave all of our own cloth from which we 
of cloth and accuracy of construction. 


Newark Wire Cloth is available in all standard widths, all 
meshes, all commercial metals ...the Newark line is a complete 
line even up to 400 mesh cloth. And if your problem is one of 


parts design, our engineers will be glad to NEWARK 
aid. May we quote on your requirements? Whataalt tay 


Wire Sloth 


COMPANY 


351 VERONA AVENUE * NEWARK 4, NEW JERSEY 
SEE US AT BOOTH 1604, DESIGN ENGINEERING SHOW 


For more information, turn to Data Service card, circle No. 32 
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industrial news 


A lignin liquor processing plant put 
into operation at Appleton, Wisconsin, 
by Barcon, Inc. Start-up of the 
$300,000 unit is part of Consolidated 
Water Power & Paper's program of 
developing economic uses for the 
non-fibrous content of all wood 
species processed in their papermak- 
ing operations. 
A thermal reformer placed on stream 
at the Kent refinery of BP Tradin 
Co., in Great Britain. The 12, 
BPSD thermal reformer is designed 


for ag pass thermal refo 

either light or heavy naphtha 
Middle East crudes. The unit operates 
nowy Ag 2000 hours by using 
two 6000 bbl./stream day furnaces, 
either one of which can be taken out 
of service and brought back without 
interrupting the output. 

A plant to uranium dioxide 
for nuclear fuel use is scheduled for 
completion by Spencer Chemical. The 


for qualified science and mat tics 

has been awarded Newark 
Coll of Engi ing. The $15 
from National Science 
Foundation will be used to conduct 
five projects at the NCE Laboratories 
for nine area high school teachers. 
Included in the projects are: Reduc- 
tive Dehalogenation of Organic Hal- 
ides, and Chemical Nature of In- 
organic Ions in Solution. Candidates 
, which runs from July 
6 to — 31, are submitted to the 
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WIRE MESH CLOTH 
50 ton a year facility at the Jayhawk 
officials feels that the one arrived at 
/ Joint plans dropped for the construc- 
land, Kentucky, by Spencer Chemical E 
had been under consideration since 
: 
; ' be built by Kaiser Aluminum on 
a 20 acre site near Purvis, Mississippi. 
ne The facility will have an approximate 
| capacity of 70,000 tons a year, and 
eet | is scheduled for completion about 
| September 1. 
i A grant to provide research experience 
mm sERewark 


For The Upjohn Company... 
CUSTOM-BUILT solution 


for a filtration problem 


This FEinc rotary pressure filter was designed 
and built recently to specifications of The 
Upjohn Company, “Kalamazoo, Michigan. It 
separates organic cryst..s from a solvent slurry 
at pressures up to 30 p.s.i. 


The design of this new rotary pressure scraper 
filter represents another achievement for Filtra- 
tion Engineers in the design of filters for special 
applications. 


If you have a problem in solvent processing 
.. . or any other filtration problem . . . contact 
Filtration Engineers for specific recommenda- 
tions which are available without obligation. 


Your individual requirements determine the 
type of filter needed, its size, construction ma- 
terials and the special features necessary for 
highest efficiency. For more complete data, see 
FEinc’s section in Chemical Engineering Catalog 
or write Dept. CEPF-559. 


HORIZONTAL SCRAPER 


FILTRAT N ENGINEERS SPECIALISTS IN LIQUID-SOLIDS SEPARATION 
AMERICAN MACHI 


F 
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Bigger Yiel 
EAST MOLINE. tLLINO'IS 


FACING 


another development 
FALLS @ INDUSTRIES 


) INDUSTRIES, INC. 


"=" leakage. Seal is virtually leak-proof when kept 

contact only with Impervite impervious COSt 

te, which is unaffected by all corrosives 


Advertisement 


CONTENTS 


Fugacities in High-Pressure Equilibria and in Rate Processes 
Equilibria in the Hydration of Ethylene at Elevated Pressures and Temperatures 
Thermodynamic Properties of Acetylene 

Nonequilibrium Thermodynamics: A Survey 

Simplified Calculation of Chemical Equilibria in Hydrocarbon Systems Containing Isomers 
Compressibility of n-Hexane 


Control-System Design for a Chemical Process by the Root-Locus Method 


The Study of Flow and Reaciion Rates in Turbulent Flames 


Low-Temperature Vapor-Liquid Equilibria in Ternary and Quaternary Systems 
Containing Hydrogen, Nitrogen, Methane, and Ethane 


Transitional Velocity Patterns in a Smooth Concentric Annulus 
Some Effects of Baffles on a Fluidized System 


Sublimation from Sharp-edged Cylinders in Axisymmetric Flow, Including Influence 
of Surface Curvature 


Theoretical Plate Concept in Chromatography: II 


Simultaneous Development of Velocity and Temperature Distributions in a Flat Duct 
with Uniform Wall Heating 


eee Extraction Equilibrium Data of Cobalt Nitrate-Nickel 
Nitrate-Nitric Acid Solutions 


Heat and Mass Transfer from Wall to Fluid in Packed Beds 
Interfacial Resistance in Gas Absorption 


Mechanics of Vertical Moving Fluidized Systems: 
Il. Application to Countercurrent Operation 


Liquid Viscosities of Methane and Propane 


Mechanism of Drying Thick Porous Bodies During the Falling Rate Period: 
I. The Pseudo-Wet-Bulb-Temperature 


Engineering Applications of Relaxation Procedures by Digital Computation 
Kinetics of the Thermal Decomposition of Calcium Carbonate 


Rates of Thermal Decomposition of Barium Carbonate-Carbon Mixtures 


Physical and Thermodynamic Properties of Trifluoromethane 
Theoretical Explanation of Heat Transfer in Laminar Region of Bingham Fluid 
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Have you seen a copy of the A.I.Ch.E. Journal ? 


If you have, you know that the A.I.Ch.E. Journal, begun in 1955, and published quarterly 
reports the most recent work in the science of chemical engineering. Some of the papers 
are revisions of those presented at meetings of the A.I.Ch.E. Orhers have been submit- 
ted directly to the Journal for publication. 


THE A.I.Ch.E, JOURNAL COVERS: 


Research results based on new data... .. Process design, kinetics, thermodynamics, 
New devices, tools, instruments for research CEC. eeeee 
development and design... .. Research projects in allied branches of engi- 
New theoreti¢al and statistical methods . . . neering, chemistry or physics... . . 
New comelations. .. . General topics of value to educators and re- 
searchers ..... 


The A.I.Ch.E. Journal is a source of basic Chemical Engineering Information. It is devo- 

ted to Chemical Engineering theory and experiment — a focus for the systematic explora- 

tion of the science behind chemical engineering. Invaluable for research and development 

engineers. Subscriptions are available to members of the Institute for $4.50 for one year, 
. $7.50 for two years. A nonmember subscription is $9.00 for one year, $15 for two years. 
aes Additional: Yearly postage. Canada 50 cents, Pan American Union $1.50, Other Foreign 
$2.00. 


Edited by Professor Harding Bliss of the Chemical Engineering Department, Yale Uni- 
versity. 


You may begin your subscription with the next issue by filling out and returning the at- 
tached coupon. Issued March, June, September, December. 


American Institute of Chemical Engineers 
25 West 45th Street 
New York 36, New York, U.S.A. 


| Please enter __ subscriptions to the A.I.Ch.E. Journal for 1 year —____ 


Check enclosed Bill me 

NAME 

ADDRESS 

CITY ZONE —— STATE or COUNTRY 


COMPANY PRODUCT 


Student 


Please check: ___ Member, Associate Member, Affiliate, 


90 May 1959 CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 5) 


| 
: 
URN 
| 


The impeller you see has been a spare for 10 years! 
Both it and the working impeller inside the housing 
at right are Illium “G”, a 56% nickel alloy par- 


Spare nickel alloy impeller for 


ticularly resistant to the SO, gases handled by the 
blower. The blower is installed at the Crown- 
Zellerbach Corporation plant in Camas, Washington. 


SO., sits unused for 10 years! 
... Working vmpeller’s still good for years to come 


S0. gases are mighty hard on most impeller metals. 
Yet, the spare impeller you see has not been needed 
since the blower went in over 10 years ago! Blower 
exhausts 17% S0. gases at 90°F from pulp mill 
sulfur burners. 

Both impellers are Ilium “G’’*, a high-nickel alloy 
cast by Stainless Foundry and Engineering, Inc., 
Milwaukee, Wisconsin. This high-nickel alloy pro- 
vides superior resistance to the corrosive attack of 
many strong acids (particularly sulfur compounds), 
caustics, oxidizing and reducing agents, and sea 


water. It’s readily welded and machined, too. 


You'll do well to check the advantages of high- 
nickel alloys when designing for severe environ- 
ments. Whether you’re handling halogens, acidic or 
caustic corrosives, temperamental! foodstuffs .. . 
whether temperatures are high or low, you'll find 


a nickel alloy to give you long, economical service. 
“Registered trademark, Stainless Foundry & Engineering. Inc. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street sho, New York 5, N. Y. 


INCO NICKEL 
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ASSURE 
product 
quality 
product 
uniformity 


product 


purity 


PLUS ... Operating Economies 


STRUTHERS WELLS KRYSTAL Crystallizers assure you 
not only product superiorities but operating advantages 
that include: lower centrifuging costs; less processing; 
dust elimination; lower drying costs; a free-flowing 
product; minimum caking and many other time and 
money-savers. Write now for Bulletin CE-57. 


® Krystal Registered U.S. Patent Office 


STRUTHERS WELLS CORPORATION 
Swan. 


Plants at Warren, Pa. and Titusville, Pa. 


PROCESSING EQUIPMENT DIVISION BOER DIVISION PORGE DIVISION 
Evaporators ... Heat Exchangers...Mix-. Heat...Highandlow sure Vessels . . . Hy- 
wee Converters Package Units ening & Back-up 
For more information, turn to Data Service card, circle No. 3 
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A New and Invaluable Reference Work for Design 
and Specification of Packless Expansion Joints 


Every engineer working- with piping that requires and installation data and comprehensive tables of 
precise control of movement of any type, will find forces, movements and dimensions. You can rely on 
this new 76 page booklet one of his most valuable ADSC+)...world’s largest manufacturer of both 
working references. ADSCO Corrufliex Packless Ex- packless and slip-type expansion joints. 

pansion Joints in a wide range of metals and alloys, A complimentary copy will be sent promptly in 
for high and low pressures and temperatures, are fully | answer to inquiries. Complete and attach coupon to 
described and illustrated, with complete engineering your company letterhead, and mail today. 


20 Milburn Buffale 12, N.Y. 
Please send me a copy of Bulletin No. 59-50. 


e ADSCO DIVISION 
20 Milburn St., Buffalo 12, N.Y. 
YUBA CONSOLIDATED INDUSTRIES, INC. 


City 
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Adsco Division, Yuba Consolidated industries, inc. 
Compomy | 


COMPUTER 
PROGRAM 
abstracts 


without change of phase. From spe- 
cified flow rates, stream temperatures, 
desired geometry (tube size, pitch, 

ttern, etc.), and fluid perties, 
velocities are assumed Ry an area 
determined. A combination of length 
and number of tubes and number of 
passes is picked, and an actual velocity 
is calculated from a material balance. 
Based on a comparison with the 


On this and the next page are four computer program abstracts— 
the first in a new and continuing CEP feature. Gathered and 
selected by the Machine Computation Committee of A.I.Ch.E., 
these abstracts, and the many to follow in the coming months, are 
the result of actual industrial programs, some of which have cost 
thousands of dollars to develop. 
; Virtually no interchange has existed for computer programs which 
ae have direct use to chemical engineers. For this reason, the Machine 
SF Computation Committee has undertaken this task. It is expected 
as that publication of these computer abstracts, a with the assumed velocity, adjustments are 
planned publication of complete program manuals for large, general made and the calculation repeated 
purpose programs, will help avoid duplication of effort and unneces- until pyrene is reached. A maxi- 
sary expenditure. mum of 15 possible combinations are 
In the interest of efficient operation of the p: , three “rules” picked from tables of tube layouts 
are emphasized by the Committee: 1) Abstracts submitted for 
publication must follow the form used here; 2) Abstracts must be 
sent to the Machine Computation Committee, not CEP; 3) All 
uestions relating to published abstracts must be sent to the Ma- 
be Computation Committee, c/o A.I.Ch.E., 25 W. 45th Street, 
New York 36, N. Y. Note: All companies submitting abstracts agree 
to compile full program manuals for publication by A.I.Ch.E. if 
the Committee decides to publish them. However, A.I-Ch.E. does 
not intend to publish manuals of all abstracted programs. 


for standard shell sizes. They cover 
the range of 8, 6, 4, 2, and 1 : 
16, 12, and 8 foot lengths, ai over- 
all diameters from 4 in. to 60 in. The 


size liquid, vapor or water lines, based 
on a specified maximum pressure 
drop; and determine the pressure 
drop for a given diameter and length 
of pipe. The line sizing and pressure 
drop calculations for vapors and 


liquids other than water are based on 
the Fanning equation. The original 
Colebrook formula has been used to 
obtain the friction factor for use in 
the Fanning equation. 

. The rou om factor for commercial 
steel has lon included in the pro- 
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Formula using C= 100. 

Computer: IBM 650 with alphabetic 
attachments. 

Program language: Bell L,. 

Running time: About 1 minute per 
problem. 

Availability: A program manual has 
been written according to A.L-Ch.E. 
standards and is available for publica- 
tion if sufficient demand develops. 


Shell and tube heat 
exchanger rating 
E. I. du Pont de Nemours & Com- 
pany, Inc. 


Engineering Department 
Engineering Analysis by R. E. Githens 
Programmed by E. T. Boone, D. M 
Mraz 


Description: The program selects 
‘heat exchan design for liquid- 
liquid, liquid-gas, or gas-gas service 


one j izi am, and provisions have been made 0 roduces: 1) all input data 
Line lang “ that this value may be furnished as purposes; 2) a 
Sed | — G. McKee & Company input data in each problem if the of areas, number of passes, etc., of 
pipe material is other commercial each of the exchangers calculated; 
ae ‘a Description: This program per- steel. and 3) a detailed description of each 
h forms calculations necessary to con- Water lines sizes and pressure drops suitable exchanger in a form suitable 
tcl vert the units of flow and density; are calculated by the Hazen-Williams for direct transmittal to a vendor. 


Computer: Univac I, 6 servos. 
Program Language: 1 word floating 
decimal; “I” instruction not required. 
Running time: 5 to 15 minutes per 
case, depending on the number of 
combinations desired. 

Availability: A program manual is 
being written according to A.I.Ch.E. 


stan for internal company use 
and will be submitted for publica- 
tion when completed. 
Orifice Design 
E. I. du Pont de Nemours & Com- 
pany, Inc 
Engineering 
C. R. Otto 
Programmed by T. J. , D. M. 
Mraz 
Description: The program sizes 
orifices for metering or flow limiting of 
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Allis-Chalmers compacting process 


Rescues “Lost” Profits 


---converts waste chemical fines 
into a salable product 


producer salvages seven tons per hour from sub-sized 

A chemical salt manufacturer effects an 80% recovery 

of marketable material. Yes, waste becomes valuable when 
put through the Allis-Chalmers compacting process. 

The compacting system is a package of integrated Allis- 
Chalmers equipment — the remarkable new compacting mill, 
a roller mill and either a gyratory or vibrating screen. The com- 
pacting mill mechanically densifies fines created in your original 
process. The resulting flakes or slabs are granulated in the 
roller mill and separated in the screen. Precise control of par- 
ticle size, density and solubility factors is assured. Recovered 
product equals or surpasses parent product in every respect. 

Get Bulletin 07 B8836 from your A-C representative or write 
Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, 
Wisconsin. In Canada, write Canadian Allis-Chalmers Lid., 
Box 37, Montreal, Quebec. 


SCOPE in INDUSTRY | 
PECIALIZATION from... 8 
. \ Po! ae 
r= 
Roller-type 
; 
7 
to sey 
MODERNIZE 
AC 
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TENNESSEE CORPORATION 


LIQUID 


SULFUR DIOXIDE 


For removal of toxic Chromium from waste effluent — It also enables you 
to salvage valuable Chromium. Tennessee's Liquid Sulfur Dioxide is effi- 


cient, economical, fast acting and easy to handle. 


Let us send you valuable literature on 


Chromium Waste reduc- 


tion with Tennessee’s Liquid Sulfur Dioxide. Also how Copper 
Sulfate and Ferri-Floc can be used to advantage in Water and 


Waste treatment. 
LIquiD 


a-D/ 


QUALITY 


TENNESSE 


LIQUID SULFUR DIOXIDE 
Available in: 

150 LB. CYLINDERS 
TON DRUMS AND 
TANK CARS. 


E CORPORATION 


617-29 Grant Building, Atienta, Georgie 


Name: . 

Address: 

BIND YOUR C.E.P. IN THE ies. 
NEW, STURDIER BINDER | state: .. 
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Flange design 
Arthur G. McKee & Company 
Oil Engineering Department 


i : The is 
based ‘on the method inthe 
Taylor Forge publication entitled 
“Modern Flange Design”. Automatic 
design and proportioning of the ga 
is not accomplished. The program 


check a given flange configuration and 
produce as output the stress at vari- 


ous points of the flange acting under 
specified conditions of loading. 
Computer: Basic 650, 2000 word 
storage. 

Language: Bell L, interpretive routine. 
Running time: 

Availability: A am manual has 


been written according to A.I.ChE. 
standards and is available for publica- 
tion if sufficient demand develops. 


A 15 million per year maleic 
anhydride plant, said to be the larg. 
est ever erected outside the U.S. 

be built by Scientific Design for Mon- 
santo Chemicals Ltd., at Newport, 
Monmouthshire, England. The unit is 
slated for startup late in 1960. 
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At HEYDEN NEWPORT 

[HEMICAL CORPORATION, 

Bay Minette, Ala., these Durco 

Type K “Y” valves have been handling 
FURIC ACID AND BLEACH SOLUTION ; 

‘or almost three years with virtually no maintenance. 

Durco Type K “Y” valves provide positive closure without 
galling; maximum flow with minimum pressure drop; 
positive sealing at the stem with Teflon V-ring packing; renewable seat 
and disc ring of Teflon, Durimet 20, Duriron, or other alloys; and all 
stainless trim. The gland design utilizes rolling point contact of the gland 
follower, insuring proper pressure distribution and preventing stem scoring. 
Unique disc assembly permits renewal of disc ring, prevents failure 
in service, and extends valve life. 

Durco Type K “Y” valves are available in Durimet 20, Durco 18-8-S-Mo, 
Monel, Nickel, Chlorimet 2, and Chlorimet 3. Complete details of 
construction are contained in Bulletin V/7a. 


& 


THE DURIRON COMPANY, INC./ Dayton, Ohio 


BRANCH OFFICES: Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Detroit, Houston, Knoxville, Los Angeles, New York, Pensacola, Philadeiphia, Pittsburgh, and St. Louis 
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Abbott Laboratories ends 
STOP-AND-GO production 
with NEW BATCH-O-MATIC*® 


This 48” Tolhurst Center-Slung Batch-O-Matic Centrifugal eliminates 
production interruptions between loads of Pro-Gen®, a widely used 
livestock feed supplement manufactured hy Abbott Laboratories. 


IMPROVED QUALITY CONTROL 


Abbott also reports more uniformity in color and moisture content 
as a result of using the new Tolhurst centrifugal. 

By replacing 3 manually operated centrifugals, the new Tolhurst 
Batch-O-Matic gained a 50% saving in floor space and a 33% sav- 
ing in manpower. At the same time, the automatic plow results in 
quicker and safer unloading than was possible with manual machines. 


For more complete data, see Tolhurst’s Section in Chemical Engi- 
neering Catalog or write. 


“BATCH-O-MATIC™ registered trad: k of American Machine and Metals, Inc. 
“PRO-GEN™ registered trademark of Abbott Laboratories 


AOI 


A DIVISION © 


American Machine and Metals, Inc. 
Specialists in liguid-solids separation 
Dept. CEPT-559, EAST MOLINE, ILLINOIS 
Please send illustrated details on Tolhurst time and space-saving advantages, 


CITY @ ZONE STATE 


For more information, turn to Data Service card, circle No. 101 


and _ chlorine uction capacity 
takes place at Stauffer Chemical’s 
Niagara Falls plant. Stauffer is also 
converting the entire plant from 25 
cycle to 60 cycle power. Changes, it 
is anticipated, will be finished by the 
end of this year. 

A manufacturing t for production 
of instruments scientific 

to be built in Beda, Holland, by Cen- 
co Instruments Corp. The 27,000 
square foot unit, which will be oper- 
ated by Cenco Instruments, Int'l, 
Zurich, Switzerland, also has i- 


sions for large scale ion. To fill 
immediate demands, the frm bogins 
assembling and marketing vacuum 
pumps from rented a until 
construction is compl in August. 
Formation of the Western Chemical 
Division of Hooker Chemical marked 
the final step in divisionalizing the 
firm’s twelve plants. The Division 
consists of plants in Tacoma, Spokane, 
and North Vancouver, B. C., a storage 
terminal at Wilmington, California, 
and three sales ces. In other 
changes last month, the Eastern 
headquarters at Niagara Falls, N. Y., 
made autonomous. 

Natural gas will go to work for Cy- 
anamid of Canada, Ltd., at its W 
and, Ontario, plant, with the comple- 
tion next year of a $5 million conver- 
sion am. Natural gas will replace 
imported coal in the manufacture of 
ammonia and ammonium nitrate, and 
the increased volume of — 
it is predicted by Cyanamid, will sup- 
ply most of the forseeable needs of 
Ontario and Quebec for nitrogenous 
Irradiation space in the Westinghouse 
testing reactor has been offered to 
colleges and universities. A total of 
3000 cubic inches in the reactor has 
been allocated, and is available to 
any research or study program 
financed by a college or university. 
This is said to be the first such offer 


by private industry to nuclear edu- 
cators. 


Price reductions on three amine-bor- 
ane compounds effected by Callery 
Chemical New prices hundred 

d lot, are: Pyradine-Borane $14.- 
00, Dimethylamine-Borane $20.00, 
and Trimethylamine-Borane, $22.00. 
ucts Co. has been named a division 
of Thompson Ramo Wooldridge, Inc. 
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floats 
so 


jets 
can 
fly! 


GaTco-200 ...a new 230’x 43’x 15’ oil barge built by INGALLS at its Decatur, Alabama Yard for 
Gulf Atlantic Towing Corporation of Jacksonville, will carry jet fuel for the armed forces. It is 
scheduled for coastwise service ...has INGALLS exclusive patented bow, which reduces towing 
resistance, plus skegs to improve towing characteristics in coastal waters. It has a capacity of 20,000 
barrels . . . is equipped with anchor and anchor-handling equipment and two Diesel-engine-driven 
pumps for unloading cargo. The Gatco-200 is further proof of INGALLS’ ability to build the right 
barge for the right job at the right price. On your next barge job, large or small, check with INGALLS! 


THE INGALLS snipBuiLDING CORPORATION 


Executive Offices: Birmingham, Alabama / Shipyards: Decatur, Alabama + Pascagoula, Mississippi (Two yards on the Gulf) 
For more information, turn to Data Service card, circle No. 16 
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Check the 
coupon 
and mail 

it today for 
further 
information. 


solutions. 


cides and batteries. 


He can be of greater help than first thoughts might indicate — 
because his technical knowledge and the products he repre- 
sents go beyond even the wide range of Dicalite itself. Glance 
down this list for proof. 

DICALITE FILTERAIDS. 10 standard grades of top-quality 
filteraids to handle most filtration problems, plus a score or 
more of special grades for particular applications. 

NEROFIL FILTERAIDS. Several grades of a specially-processed 
carbon-based filteraid to give excellent clarity and fast flow- 
rates in “difficult” filtrations such as caustic and fluorated 


DICALITE FILLERS & EXTENDERS. A host of diatomaceous 
materials to give special properties or to cut costs in a wide 
diversity of products ranging from paint and paper to insecti- 


NEROFIL FILLERS. Processed carbon-based filler materials 
with definite advantages in plastics production and in cements, 
as catalyst carriers, and in other applications. 

HUNTLEY CLAYS & TALCS. High-brightness kaolins, low-lime 
talcs, low-pH pyrophyllites and other non-metallic minerals 
produced by Huntley Industrial Minerals, Inc. 


1 

DICALITE DEPARTMENT, 612 So. Flower St., Los Angeles 17, Calif. 8 

Please send me further information on: i 
DICALITE FILTERAIDS DICALITE FILLERS NEROFIL FiLTERAIDS 
NEROFIL FILLERS HUNTLEY CLAYS & TALCS | 
NAME 
POSITION 
COMPANY 
ADDRESS 
CITY ZONE STATE 


For more information, turn te Data Service card, circle No. 14 
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If you want to squeeze | 
more value from your 


FILTERAID or 
FILLER DOLLAR 
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The following 4 Pages that appear to 
be missing are reader service cards 
and have been removed. 
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FLUIDICS 


is a Pfaudier Permutit program 
the know-how 
the equipment 
and the experience 
for solving problems 
involving fluids 


FLUIDICS covers such varied phases of 


, fluid handling and control as: 
corrosioneering drying 
water treatment blending 
waste treatment metering 
reactions valving 
polymerization flow rate control 
ion exchange piping 
fluid analysis storing 
agitation centrifuging 
evaporation filling 
distillation heat transfer, etc. 


Whenever you have a fluid-handling 
roblem, look to this Pfaudler Permutit 
FLUIDICS program for the best solution. 


FLUIDICS AT WORK 


One-year guarantee against 
corrosion with Gilasteel 59 


There’s just one material of construction 
you can buy which carries with it a full 
year’s guarantee against corrosion: Pfaud- 
ler Glasteel 59. of glassed ductile iron fittings exhibit- 
If you ever find a piece of Glasteel ing Bm say > and chemical properties 
equipment unusable due to corrosion dur- Similar to Glasteel 59's. 
ing its first year after shipment under H F 
ified operating conditions, well re- Yie!¢_ an 7o elongation per 
ociele replace it, f.o.b. the factory. A 395-56T and ASTM A 339-55. Other 
Glasteel 59 is now standard on all ‘YPes 
Pfaudler equipment for reactions, frac- San, after gassing, is 316 to © times 


stronger than low-stren iron. 
tion, solvent recovery, etc. pe 


to glassed parable 
It is resistant to all acids except hydro- to ‘the thermal shock resistance of 
fluoric. In most cases you can even run 


Glasteel 59. 
these acids above boiling temperatures 


Excellent corrosion resistance: Resist- 
without corrosion. Glasteel 59 is equally ant to all acids (except hydrofluoric) 
resistant to most mild alkalies. 


even at elevated temperatures and 
For a full list of the equipment available Pressures, and to most alkaline solu- 
in Glasteel 59, write for Bulletin 968. 


tions at moderate temperatures. 
FLUIDICS AROUND THE WORLD 


NEW THROUGH FLUIDICS 


Now you can specif -metal 
fittings and valves wi same con- 
fidence buyers have in Glasteel equip- 
ment. 

New to the Pfaudler line is a series 


Acceptance: Because of its superior 


stren ductile iron No. 60-45-15 is 
Pfaudler Permutit is observing its 75th anni- widely used in the petroleum industry. 
versary. he company has manufacturing ‘*Pat. Pending 


plants in Germany ( Pfaudler-Werke A. G.) 
Great Britain (Enamelied Metal Products 
Corp. Ltd.), Canada (Ideal | 

and Japan (Shinko-Pfaudler Co 

four plants in the U. S. o 
resentatives in leading cities unseat 


free world. 


Because of its brittleness, 
ee breaks under stress durin 


gray iron ber (right) 

bending test. 

ile iron (center) and mild steel bars (left) are 
without damage. 


Glassed “ductile iron”’ fittings* 
with strength comparable to Glasteel's 


Availability: July Ist delivery on these 
types and sizes: 45° and 90° elbows, 
tees and crosses in 1%, 2, 3, 4 and 6- 
inch. 

If you've wanted the corrosion re- 
sistance and strength of glassed metal, 
but have ruled out gray iron fittings, 

ou'll want to inquire about glassed 
ductile iron” fittings from Pfaudler. 

Write to Pfaudler Division, Dept. 
CEP-59, Rochester 3, N. Y. 


PFAUDLER PERMUTIT 


SPECIALISTS IN FLUIDICS... 
THE SCIENCE OF FLUID TREATING AND PROCESSING 


For more information, turn te Data Service card, circle No. 113 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 5) 


May 1959 105 


| 
| | | 
| | ( 
| 
i 
q f 4 
: 


CEP’S DATA SERVICE—Subject guide to advertised products and services 
CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD, PAGE 101 


Equipment from page 104 


Mixers, top-entering (p. OBC). Propel- 
ler types, 4 to 3 hp. Bulletin 103 
from Mixing Equipment. Circle 5-2. 


Mixers, top or bottom-entering (p. OBC). 
Turbine, paddle, and propeller types, 
1 to 500 hp. Bulletin 102 from Mix- 
ing Equipment. Circle 5-1. 

Nozzles, spray (p. 160). Catalog 24 
and Data Sheets from Spraying Sys- 
tems. Circle 23. 


Packers, mechanical (p. 5). For boxes, 
cans, cartons, kegs, drums, barrels, up 
to 750 ibs. Bulletin 401 from B-F. 
Gump. Circle 33 


tower (p. 109). Comprehen- 
sive Booklet from Harshaw Chemical 
discusses applicatio: of “Tellerettes” 
to tower packing. Circle 69. 
Piping, corrosion-resistance (p. 6-7). 
Details from Fibercast on high-strength, 
high-temperature, non-metallic pipe. 
Circle 87. 


Piping, Tefion-lined (p. 107). info from 
Resistofiex on Fluorofiex-T pipe and 
fittings. Circle 41. 

Potentiometers (p. 21). Daystrom-Wes- 
ton offers data on new constant-cur- 
rent source used in all its recording 
- controlling potentiometers. Circle 


DEVELOPMENT OF THE MONTH 


BIG HIGH VACUUM STILLS 
(Circle 605 on Data Post Card) 


High vacuum stills for volume production on a 


Electrodynamics, Rochester Division. Principal 
applications are in separation of organic and 
silicone compounds in the molecular weight range 
from 250 to 4,000. Typical materials in the 


capacities 
4,000 Ibs, at costs estimated at from 0.06 t 
0.1 cents per pound. Major factor in low proc- 
essing cost is said to be a sharp reduction in 
heat in-put costs since, in the absence of 
phere, boiling points can be lowered by 100 
400°F. Second factor is increased yield, si 
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Presses (p. 163). Floating-cone prin- 
ciple gives continuous automatic con- 
tro! of liquid or solids recovery. Circle 
37. 


Pumps (p. 111). Peerless Pump Div., 
Food Machinery and Chemical, offers 
8-page Booklet on effects of radial 
loads in pump design. Circle 46. 


Pumps, canned (p. 115). Pumps and 
motor in one unit, no seals or stuffing 
boxes. Info from Chempump. Circle 98. 


Pumps, centrifuga! (p. 13). New, mul- 
ti-process pumps handle wide range of 


Pumps, controiled-volume (p. 36). Leak- 
proof chemical pumps with no stuffing 
boxes or other seals. Bulletin 440 
from Lapp insulator. Circle 66. 


Pumps, controlled-volume (p. IBC). For 
accurate metering of corrosive liquids 
against pressure. Bulletin 553-1 from 
Milton Roy. Circle 48. 


Pumps, gear (p. 128). Bulletin G-2 
gives details of complete line of rotary 
gear pumps. Sier-Bath Gear & Pump. 
Circle 116. 


Pumps, gear (p. 140). Packing, bear- 
ings, gears of Teflon, housings of 316 
stainless, Carpenter 20, Monel, Hastel- 
loy C, nickel, zirconium. Data from 
Eco Engineering. Circle 90. 


Pumps, impervious — (p. 88). 
Single-stage centrifugals, standard 
models, capacities from 000 
min. at heads to 100 ft. Bulletin 
from Falls industries. Circle 88. 


Pumps, peristaltic action (p. 162). For 
corrosives, abrasives, sterile solutions, 
gases. Two models—54 and 185 gal./ 
hr. Data from Randolph Co. Circle 27. 


Pumps, plastic, sealless (p. 130). Spe- 
cially adapted for handling corrosive 
and abrasive solutions. Data from Van- 
ton Pump and Equipment Div., Cooper 
Alloy. Circle 77. 


Pumps, process (p. 124). ‘Pump Se- 
lector” offered by Nagle Pumps. 
Circle 78. 


Pumps, process (p. 143). Technical 
data from Aldrich Pump on all types. 
Circle 70. 


Pumps, rotary gear (p. 160). Bulletin 
G-1 from Schutte and Koerting gives 
full details on standard models. Circle 
105. 


Pumps, self-priming, stainless (p. 150). 
With plastic spur gears, capacity 3 to 
50 gal./min. Catalog 58 has construc- 
tion details, capacity charts. Erte! En- 
gineering. Circle 11. 


Refrigeration Units, jet-vacuum (p. 
135). Details on the “Chill-Vactor’’ 
from Croll-Reynolds. Circle 82. 


Rolls, crushing (p. 161). Bulletin 065 
from Sturtevant Mill. Circle 31-3. 


Rotameters, armored (p. 118). Spe- 
cially designed for hazardous fluids. 
Bulletin 19A from Schutte and Koert- 
ing. Circle 91. 


Separators, entrainment (p. 4). Bulle- 
tin 20 from Otto H. York describes 
applications of Yorkmesh Demisters 
Circle 117. 


Separators, line (p. 27). For efficient 
extraction of liquid mist from gas or 
steam. Details from Peerless Mfg. 
Circle 36. 


Tanks (p. 144). Custom built from your 
specifications in all metals and alloys. 
Littleford Bros. Circle 93. 


Tanks, wood, with polymer linings. 
(p. 140). Data from Wendnagel. Circle 
25. 


Thermocouple Wire (p. 154). Bulletin 
1200-4 from Claud S. Gordon gives. 
technical details, ordering info, bas 
on wire and accessories. Circle 54. 


Trailer Trucks, plastic (p. 31). Available 
for immediate delivery or may be 
leased. Info from Haveg industries. 
Circle 65. 


Valves, high-alloy (p. 97). Bulletin 
V/7a from Duriron gives details of 
Type K “Y” valves, available in Durimet 
20, Durco-18-8-S-Mo, Monel, nickel, 
Chiorimet 2, Chiorimet 3. Circle 1. 


Valves, high-vacuum (p. 113). In sizes 
from 14 to 20 in., manual or remote- 
operated. Data from DeZurik. Circle 9. 


Valves, miniature (p. 156). Catalog 
D-1, other technical data from George 
W. Dahli on pneumatic and hydraulic 
valves. Circle 8. 


Valves, plug (p. —_ Bulletin J-57 
from Hetherington & Berner describes 
2 and 3-way spring-loaded, single 


. spring - loaded, air - cylinder - operated, 


spring-loaded types. Circle 52. 


Valves, plug, lubricated (p. 24). Avail- 
able in sizes 4% to 16 in. Technical 
data from Wm. Powell Co. Circle 19. 


Vessels, process (p. 150). In steel 
plate and alloys up to 1 in. Brochure 
T58 from Puget Sound Fabricators. 
Circle 62. 


Viscometers (p. 157). The “Viscomet- 
ran,” made by Brookfield Engineering 
Laboratories, can measure, record, and 
contro! viscosity continuously. Circle 
55. 
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| parts. Data from Ingersoll-Rand. Circle 
a range include fatty acids, waxes, vegetable oils, 
epoxy resins, petroleum greases, tall oil, many 
pharmaceuticals 
: : heat-sensitive materials can be processed at 
; lower temperatures. 
: For a copy of Bulletin 3-1, with complete 
‘f specifications and application data, Circle 605 on 
Data Post Card. 
iy | 


Teflon-lined pipe helps plant save *60,000 


per month... enables corrosive process to stay on stream 


Problem: Excessive maintenance costs 
and product losses ran as high as $60,000 
per month during first six months’ opera- 
tion of process at a major chemical plant. 


The process for the manufacture of a 
chemical intermediate involves handling 
hydrochloric acid and organic liquids at 
temperatures exceeding 275°F. In the 
past, the highly corrosive properties of this 
combination had restricted material of 
construction to non-metallics. 


Laboratory work established that many 
potential advantages could be obtained by 
increasing operating pressure from a nor- 
mal level up to several atmospheres. How- 
ever, a new material of construction would 
be required for the high pressure service. 


An exhaustive search for satisfactory 
piping materials included a number of 
alloys, plastics, and other types of mate- 
rials. The most promising of these were 
installed. In spite of this program, such 
frequent failures occurred that on-stream 
time averaged only 75% during the first 
six months’ period of operation. 


Solution; It was found that two experi- 
mental lengths of steel pipe lined with 
Teflon TFE-fluorocarbon resin had been 
placed on test previously. Both had pro- 
vided excellent service for 24 months at 
230°F and 10 psig. Both were then rein- 
stalled in the new pressure system and 
were in operation for several more months 
without failure. 


Based upon this and other encouraging 
results, conversion to steel pipe lined with 
TFE resin began as soon as it became com- 
mercially available. Plant now has more 
than 1500 feet of the lined pipe in service. 
Most of it is of 2” size although some up 
to 6”in diameter is in use. More than 400 
Teflon TFE- fluorocarbon lined fittings 
are in use at the plant. 


WwW 
Results: No failures of the lined pipe have eR 


occurred. Some of i already been i 
service more tha 
performance of the lined pipe under the 
severe conditions has been a major factor 
in saving the $60,000 per month that was 
being lost through excessive maintenance 
and loss of product. Use of the lined pipe 
promises to make the process as reliable 
as those with no special materials of con- 


struction problems. 


In the petroleum industry, pipe lined 

with Tefion has been found to be quite use- 
ful for handling hydrofluoric acid at ele- 
vated temperatures and pressures. Lined 
pipe has also proved valuable in chlorina- 
tion, sulfonation, and nitration processes. 
Method used by manufacturer for lining 
pipe compensates for thermal expansion of 
liner to the extent that fatigue problems 
and reduction in flow diameter are 
eliminated. 
(Fluorofiex-T pipe and fittings lined with 
TFE-Fluorocarbon resin are manufac- 
tured by RESISTOFLEX CORPORATION, 
Woodland Rd., Roseland, N. J.) 


Reprinted with permission of CHEMICAL PROCESSING 


Complete systems for corrosive service 


FResistofl ex 


ROSELAND, NEW JERSEY - WESTERN PLANT: BURBANK, CALIF. - SOUTHWESTERN PLANT: DALLAS, TEX. 


For more information, turn te Data Service card, circle No. 41 
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EQUIPMENT 


301 Analyzer, borane. Airborne bor- 
ane monitored continuously in con- 
centrations down to ten parts per 
billion. Technical details from Mine 
Safety Appliances. 


302 Analyzers, colorimetric. Bulletin 
1156-1 from Milton Roy gives details 
on analyzers for dissolved silica, dis- 
solved oxygen, and total water hard- 
ness. 


303 Chromatograph, gas. Data Sheet 
from Podbieiniak describes features of 
the new “Chromacon” Series 9580. 


304 Computer Linkage Systems. 
Electronics Associates offers new fam- 
ily of high-reliabilty analog-digital com- 
puter linkage systems. Technical data. 


305 Controls, pressure. Bulletin from 
Mercoid Corp. describes -newly-de- 
signed pressure control Type AP-153 
for applications involving air or gases. 
306 Desludgers, automatic. Brochure 
from Centrico exp'ains how continuous 
centrifuges purify fuel ani lubricating 
oiis, chemical products. Capacity chart. 

on page 110 


DEVELOPMENT OF THE MONTH 


TRANSISTORIZED ANALOG 
COMPUTER 
(Circle 609 on Data Post Card) 


A low-cost analog computer, said to be capable 
of performing 95% of the routine mathematical 
operations encountered by an engineer in design 
calculations has been introduced by Electronics 
Associates. The new model TR-10 is 15 in. wide, 
17 in. deep, and 24 in. high. It weighs only 
80 Ibs. without accessories. Price of the basic 
computer unit starts from under $4,000; acces- 
sories such as read-out equipment are extra. 

The machine is expected to be particularly 
adapted to solut'on of problems in chemical 
engineering such as studies in kinetics, steady- 
State material and heat balances, blend'ng and 
mix'ng problems, drying criculations, etc. 

For more details of this low-cost computer, 
Circle 609 on Data Post Card. 
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MATERIALS 


358 Aljlgaecide. Technical data from 
Caigon Co. (Div. of Hagan Chemicals 
& Controls) on new algaecide for con- 
trolling microbiological growths in cool- 
ing towers. 

359 Alloys, molybdenum-containing. 
Data from Cooper-Alloy on new group 
of molybdenum-containing alloys of 
the 18-8 group. 

360 Borohydrides. Synopsis of 18 
publications on borohydride reductions 
in cellulose chemistry, and 15 in sugar 
chemistry contained in annotated bib- 
liography from Metal Hydrides inc. 
361 n-Butyllithium. Data Sheets from 
Lithium Corp. of America give physical 
and chemical properties, analysis, 
uses, availability, Bibliography. 

362 Cacodylic Acid. Reference Book- 
let from Ansul Chemical gives chemical 
and physical properties, toxicological 
properties, applications. 

363 Coatings, heat-resistant. Bro- 
chure from Midland Industrial Finishes 
gives properties and applications of 
“Sicon” silicone-base finishes for high 
temperature coating. 

364 Coatings, high-temperature. Bro- 
chure from Continental Coatings des- 
cribes the flame ceramic process for 
protecting metals against temperatures 
to 5,500°F. 

365 Coatings, mastic. Comprehensive 
Loose-Leaf Notebook from Benjamin 
Foster Co. covers coatings, sealers, 
adhesives for refineries, chemical, 
petrochemical plants. 

366 Esters. New 48-page Booklet 
from Union Carbide Chemicals gives 
basic reference data including 27 
graphs and charts on evaporation 
rates, viscosities of resin solutions, 
dilution ratios, specific gravities, con- 
stant boiling mixtures. 


367 Ethylene Amines. New, 65-page 
Booklet from Dow Chemical gives 
properties, reactions, uses, handling 
and storage data, bibliography on pat- 
ent and use sources. 


368 Fiber, polyvinyl alcohol. New 
Bulletin from Air Reduction describes 
“Vinylon,”” Japanese polyvinyl alcohol 
fiber now being marketed in U.S. 


369 Hydrochloric Acid. Comprehen- 
sive data on production, uses, proper- 
ties, handling, in 40-page Brochure 
from Stauffer Chemical. 


370 Insulation. Brochure from Dow 
Chemical on “Styrofoam” pipe and 
vessel applications for low-temperature 
insulation. Application data, charts on 
thickness and heat gain. 


371 Linings, for containers. Data 

Sheets in Loose-Leaf Folder from Lin- 

ing’ Engineering Div., Lithcote Corp. 
continued on page 110 


SERVICES 


382 Design by . New, 12- 
page Brochure from M.W. Kellogg 
titled “The Computer: New Era in En- 
gineering,” describes use of the com- 
puter as a process and design engi- 
neering tool. 

383 Engineering Constants Reference 
Book. Brochure from Falcon Mfg. Div., 
First Machinery Corp. gives engineer- 
ing constants, short-cut tables, formu- 
las, technical data for practical plant 
operation. 

384 equipment. 
Bulletin GEN-58 from industrial Filter 
& Pump describes pressure filters, ion 
exchangers, demineralizers, pumps, 
heat exchangers, waste treatment sys- 
tems. 

385 Fabrication, process equipment. 
Bulletin from Puget Sound Fabricators 
describes facilities for fabrication of 
process equipment in all alloys and 
clad metals. 


IMPERVIOUS GRAPHITE 
GLOBE VALVE 
(Circle 606 on Data Post Card) 


A new “Karbate” impervious graphite globe 
valve with a non-rotating sp'ndie is available 
from National Carbon. The sliding spindle design 
makes it easier to seal off the valve packing, 
and makes the valve adaptable to motorized, 
automatic operation. A wide range of packing 
materials has been found suitable—asbestos, 
bra‘ded Teflon, asbestos impregnated with Tefion, 
and a variety of elastomers. 

The valve is now available in the 2 in. size, 
will be made soon in 1, 142, 3, and 4 in. sizes. 
Service pressure is 100 !b./sq in. The valve 
can be operated in the horizontal, vertical, or 
45-degree position. For more technical details, 
Circle 606 on Data Post Card, 
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TOWER 
PACKING 


All the facts about 


HARSHAW 


Contained in this comprehensive booklet 
discussing the application of Harshaw 
Tellerettes to tower packing. 


Subjects discussed at length (accompanied 
by pertinent charts) 

1. The Tellerette Shape 

2. Physical Characteristics 

3. Lower Capital investment and 

Operating Cost 

4. Low Weight 

5. Reduced Tower Height 

6. increased Tower Capacity 

7. Support Plates 

8. Corrosion Resistance 

9. No Clogging 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveland 6, Ohic 


Branches in Principal Cities 


Send today for 


THE HARSHAW CHEMICAL CO. 
1945 EAST 97TH STREET 
CLEVELAND 6, OHIO 


Please send me _______ copies of your booklet, “Harshaw Tellerette” 


—— 


convenie 


Street Addr 


City ' Zone 


For more information, turn te Data Service card, circle No. 69 
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tails of the “Rovactor,” for multi-pur- 
pose processing. 

308 Dryers, spray. Bulletin from 
Proctor & Schwartz details of 


311 Fans, high-temperature. New, 82- 
page Catalog from Garden City Fan 
Co. gives technical data on complete 
line of “‘Thermal-Aire” fans for tem- 
peratures to 1,850°F. 


312 Filters, portable, magnetic. Rota- 
ting magnetic field drives pump im- 
pelier, eliminating seals or 
glands. Details from Sel-Rex. 


DEVELOPMENT OF THE MONTH 


HEAT EXCHANGER BULLETIN 
(Circie 601 on Data Post Card) 
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314 Flow Integrator. Vertical motion 
of rotameter translated into rotary mo- 
tion; integration accomplished photo- 
electrically. Details in Bulletin 170 
from Brooks Rotameter. 


315 Flow Rate Calibrator, portable. 
Design Specification Sheet SS-903 des- 
cribes unit for checking rotameters, 
other flow devices with inert gases in 
range of 1 to 5,000 cc/min. Brooks. 


316 Flow Rate Indicator, transistor- 
ized. A new transistorized, servo- 
driven flow rate indicator for F&P mag- 
netic flowmeters offered by Fischer 
& Porter. Said to cost about one- 
quarter as much as formerly existing 
indicators. 

317 Heat Exchangers, finned-tube. 
Dimensions, mechanical specifications, 
physical data on steel and non-fer- 
rous heat exchangers. Bulletin 3-R 
from Alco Products. 


318 Heat Exchangers, impervious 
graphite. Bulletin 537 from Falls in- 
dustries covers cubical and cross-bore 
impervious graphite heat exchangers. 


319 Heat Transfer Equipment. Bulle- 
tin 259 from Dean Products gives spe- 
cifications and price info on Thermo- 
Panel Coils, designed to replace pipe 
coils in tanks, reactors, mixers. 


320 Heat Transfer Systems, liquid- 
phase. Data from Trent, Inc., on the 
Merrill Process System, designed by 
Parks-Cramer, employing Trent finned- 
tube design with radial fins parallel to 
heater axis. 


321 Homogenizer, miniature. Oper- 
ates from 100 to 3,000 Ib./sq. in. Re- 
sults transferable directly to produc- 
tion-scale homogenizers. Details from 
C. W. Logeman Co. 


323 Handling Equipment. Bul- 
letin 58 from Ertel Engineering des- 
cribes many types of filter sheets and 
filtering equipment. Application tables, 
fiow rate and filtration area charts. 


324 Meter, Btu. Data Sheets and 
Price Lists from American Meter. 


325 Mixers, mass and paste. Tech- 
nical data from Paul O. Abbe on new 
line of mass and paste mixers in sizes 
from 3 to 300 gallons. Various mater- 
ials of construction. 
326 Nozzles, spray. Capacities, sizes, 
dimensions, materials of construction 
in Bulletin 6A-622-2 from Schutte and 
Koerting. 

continued on page 112 


Copy of paper on ‘Organization 
and Preparation for Start-Up of a 
Unifiner-Piatformer” by Barnett (de- 
livered at A.1.Ch.E. National Meet- 
ing, Atlantic City, March, 1959). 
Forty-two copies available. Circle 
600 on Data Post Card. 


Materials from page 108 
372 Organic Acids. Technical Bulle- 
tins give reactions, shipping and toxi- 
cological data on valeric, iso-pentanoic, 
and 2-methyipentanoic acids. Union 
373 Pigments, aluminum _ silicate. 
Physical, chemical properties, analysis, 
residue, oil absorption, color, 
refractive index, specific gravity, bulk- 
ing value, pH, free moisture content, 
in Technical Information Bulletin 1001 
from Minerals & Chemicals Corp. of 
America. 
374 Polystyrenes. Technical Bulletin 
C-9-231 from Koppers Co. gives charts 
on properties, application data. 
375 Rare Earth Metals. Data Sheet 
and Price List on yttrium, lanthanum, 
cerium, praseodymium, neodymium, 
samarium, gadolinium, terbium, dys- 
prosium, holmium, erbium, ytterbium. 
Nuclear Corp. of America, Research 
Chemical Div. 
376 Resins, isophthalic. Samples and 
Data Sheets offered by Oronite Chem- 
ical on new isophthalic-based alkyd 
and polyester resins. 
377 Silica Mortar. Data Sheets from 
Pennsalt Chemicals describe “Synar,” 
improved silica mortar for construction 
of masonry linings in acid containers, 
such as storage tanks, concentrators, 
absorbers. 
378 Silicon Carbide Foam. Technical 
Data Sheet from Carborundum Co. 
describes silicon carbide re 
lightweight, corrosion-resistant m 
= high porosity and good thermal 
insulation properties up to 4,000°F. 
379 Sodium Formate. New, 8-page 
Booklet from Heyden Newport Chem- 
ical gives specifications, properties, 
characteristics, applications. 
380 Sodium Technical 
Bulletin and Use Reference Guide 
from Monsanto, Inorganic Chemicals 
Div., gives physical and chemical prop- 
erties, applications of many sodium 
phosphate products. 
381 Synthetic Rubber. Goodrich-Gulf 
Chemicals offers 16-page data and 
specification book on new “Ameripol 
Microblack’’ masterbatch synthetic rub- 
bers. Complete specifications on 7 
types of the material. 
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Equipment from page 108 
307 Dryer, rotary vacuum. Bulletin 
from Alloy Fabricators Div., Continental 
Copper and Steel industries. de- 
2 Product Bulletin 272B from American 
eo design, construction, operation, instal- 
ah ‘ 310 Dust & Fume Control Systems. 
Comprehensive 52-page Catalog from 
at ay Kirk & Blum Mfg. covers wet, dry, 
electrical, and centrifugal collection. 
| | | 
BROWN FINTUBE 
DOUBLE Ph HEAT EXCHANGERS 
322 Instruments, laboratory. Forty- 
seven-page Booklet from E. H. Sargent 
| gives up-to-date specifications and 
prices on laboratory apparatus and 
instruments. 
A compete Specication Manat on 
re in pipe or hairpin heat exchangers is offered by | 
a4 2: Brown Fintube. The manual is broken down into 
SE: 7 major sections. In addition to general specifi- 
* cations which cover codes, scope, guarantees, and 
drawings, there are sections on design, materials, 
welding procedure, testing, inspection, and prepa- 
ration for shipment. Sub-assembly drawings are 
rus incorporated into the back of the Manual. The 
, Brown Fintube system of using a single modular i 
ai unit for all heat exchanger duties, permits a i 
eet maximum of flexibility in design and specifica- ' 
ton. For copy of Specifications Manual M-100, 
J Circle 601 on Data Post Card. b 
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MEET critical — PROVIDE proved oper- OFFER optimum per- SMBODY 
BECAUSE... of construction, you ating history, you benefit reanes range, — of research in all 
PEERLESS fit from longer pump ie from the knowledge that benefit from econom- areas of design 

i exact pump application. 

CH EMICAL of stem shut down Peerless of can give you. ical of the 
i pump pump operating cess pum over i ti in 
PUMPS: Top quality Peerless con- allows continuous product 8 mo nog sizes and cho Gesten aba 
struction us thousands of manufacture of a 


means a 
able, rugged pumping 
unit you the job for on to 
stay on years 
longer. 


Peerless pump is 


the ing of 
pe gem 


loads. An interest- 


ing 8 page book- 
let discussing this 


ase of pump 
is available 


te you upon re- 


Engineers and Pump buyers say: 


“PEERLESS PUMPS 


| buy and apply 


FOOD MACHINERY AND CHEMIC CORPORATION 
Peeriess Pump Division : 
Plants: LOS ANGELES 31, CALIFORNIA and. INDIANAPOLIS 8, INDIANA 2 
Offices: New York: Atlanta; St. Louis; Phoenix; San Francisco; Chicage: Fresno; Los Angeles, Plainview and Lubbock, Texas Albuquerque. = 
Distributors in Principal Cities. Consult your telephone directory. A 


For more information, turn te Data Service card, circle No. 46 
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3 
of this data provic es comDinawtions , assures ou 
less with answers to of 
all field pumping tion ects direct 
savings in cost. | 
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Equipment from page 110 


327 Piping, aluminum. New Brochure 
from Kaiser Alurninum shows corrosion 
resistance, performance characteristics, 
bursting pressures at elevated temper- 
atures, mechanical properties. 


328 Pressure Sensing Unit. For pre- 
cise measurement of differential pres- 
sure, flow, liquid level. Bulletin 224-1-1 
from Barton Instrument. 


329 Process Control Systems. Buille- 
tin from GPE Controls describes the 
Libratrol - 500, flexible computerized 
control system adaptable to both exist- 
ing and in-design processing systems. 


330 Pulverizers. Bulletin 242 from 
Gruendier Crusher & Pulverizer gives 


details of production and experimentai 
models. 


331 Pumps, centrifugal. Details from 
Frederick iron and Steel on line of 
double-suction, single-stage centrifugal 
pumps. Bulletin 104-A. 


332 Pumps, centrifugal, impervious 
graphite. Bulletin 854-1 from Falls In- 
dustries gives details of centrifugal 
graphite pumps with new seal design. 


333 Pumps, centrifugal and rotary. 
New, 72-page Catalog from Detroit 
Harvester, Paris Products Div., des- 
cribes open-impeller centrifugal pumps, 
in both sealed and sealiess types, and 
positive displacement rotary pumps. 


334 Pumps, feed, chemical, Capaci- 
ties to 65 gal./24 hr., pressures to 125 
Ib./sq. in., temperatures to 100°F. 
Data from Fischer & Porter. 


335 Pumps, metering. Bulletin MP- 
29 from Clark-Cooper gives details 
and specifications of new line of 
plunger-type and diaphragm-type me- 
tering pumps. 

336 Pumps, metering. High-pressure, 
low capacity, variable volume, recip- 
rocating plunger pumps—capacities 
from 1.5 to 108 gal./hr. Details from 
Walter H. Eagan Co. 


337 Pumps, metering, automatic. 
Packless, pneumatic-stroke-controlled 
“McCannameter” automatically propor- 
tions chemicals to any main line flow. 
Details from Hills-McCanna. 


338 Pumps, slurry. Capacities and 
ranges of heavy-duty slurry pumps 
given in Bulletin 189 from Morris Ma- 
chine Works. 


339 Pumps, titanium, centrifugal. 
Pumps and valves of commercially 
pure titanium now available from Dur- 
iron. Technical data. 


340 Radiation Equipment. Illustrated 
Booklet from Picker X-Ray Corp. con- 
siders advantages and disadvantages 
of X-radiation and gamma radiation 


for inspection purposes. 
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DEVELOPMENT OF THE 


2 


GRAPHITE GRID HEAT 
EXCHANGERS 
(Circle 607 on Data Post Card) 


made by Heil Process Equipment, are being used 
to concentrate tantalum fluoride by evaporation. 
They can also be used to concentrate solutions 
of the salts of titanium, uranium, zrconium, 
beryllium, hafnium, plutonium, other rare metals. 


the bottom of the crystallizer, Inlet and outlet 
connections extend through the walls of the 
the inlet stem and 


combine exceptional versatility with 
light weight and compactness. 


342 Screens, vibrating. New, 48-page 
Book from Link-Belt describes 12 dif- 
ferent types in 212 sizes. Complete 
tables of materials, selection data, con- 
struction features. 


343 Spectrometer, mass. Bulletin 
1800 from Consolidated Electrodyna- 
mics describes principles and opera- 
tion, gives diagrammed explanation of 
working principles, applications, analy- 
sis procedures, description of com- 
ponents and features. 


344 Spectrophotometers, infrared, ac- 
cessories. Perkin-Elmer offers three 
new accessory data sheets, describing 
a variable thickness liquid absorption 
cell, a small volume gas cell, and an 
evacuable potassium bromide die. 


345 Teflon Products. Catalog 80 from 
Crane Packing gives details of me- 
chanical and hydraulic packings, sheet, 
rod, tubing, tape, flexible bellows and 
gaskets, molded and machined parts. 


346 Tubes, bi-metal. Brochure (24 
pages) from Bridgeport Brass describes 
solution of condenser and heat ex- 
changer problems involving two dif- 
ferent corrosive media. 


CEP’s DATA SERVICE—Subject guide to free technical literature 
CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD, PAGE 103 


347 Tubing, small, Monel. Technical 
Bulletin from Superior Tube lists chem- 
ical composition, physical constants. 
mechanical properties of Monel, “R” 
Monel, “403” Monel, and “‘K" Monel. 


348 Valves, control. Bulletin 300 from 
W. H. Nicholson gives specification and 
design features of 3- and 4-way con- 
trol valves. 


349 Valves, corrosion-resistant. Bul- 
letin 9 from Alloy Steel Products de- 
fines applications of cast Monel and 
nickel valves to corrosive environ- 
ments. Chemical and mechanical prop- 
erties, basic design features. 


350 Valves, corrosion-resistant. Bul- 
letin from Automatic Switch Co. has 
special selection chart for corrosion-re- 
sistant solenoid valves. 


351 Valves, flow control. New 


- Sheet from Syntron gives details of 


“iris-type” flow control valves for posi- 
tive flow control of bulk materials and 
air. 


352 Valves, pressure-reducing. Bulle- 
tin J-1160 from OPW-Jordan describes 
sliding-gate, pilot-operated, pressure- 
reducing valve for utmost sensitivity 
and extreme pressure reductions. 


353 Valves, PVC. New Brochure from 
Lunkenheimer gives corrosion table, 
weights, dimensions. 


354 Valves, relief. New, 84-page Cat- 
alog from Marine & Industrial Products 
gives engineering charts and data, 
valve discharge capacity tables for li- 
quids, air and gas, and steam. 


355 Valves, remote-control, automa- 
tic. Technical Data Book from G&H 
Products gives details on operation of 
automatic control systems. 


356 Valves, solenoid. Catalog from 
Atkomatic Valve lists more than 200 
solenoid valves in bronze and stainless. 
Specifications, performance date, ap- 
plications. 


357 Waste Recovery Systems. Two 
nomographs, one on value of recovered 
water, the other on amount of waste 
chemical which can be recovered, of- 
fered by Graver Water Conditioning. 


A.1.Ch.E. Membership 


Brochure—“‘Know Your Insti- 
tute’”’—+ttells objective aim and 
benefits to chemical engineers 
who join this nation-wide organ- 
ization, includes membership 
blank. Circle number 604 on 
Data Post Card. 
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A revolving agitator blade, rotating horizon- 
Ss f tally directly above the grid, circulates the salt 
solution, increasing heat transfer, and speeding 
evaporation. The exchangers are made in a wide 
range of standard types and sizes, and can also 
Cae be custom fabricated to meet unusual require- 
is ments. For complete details, Circle 607 on Data 
341 Recorders, strip-chart. New, 8- 
re, page Brochure from Varian Associates 
| | 
| 


less than micron cfh 
thru the. stem seal... 
less than .003 micron cfh 


leakage! 
3” DeZurik Valve 


high 


DEPEND 


2. Extremely Low Leak Rate 


3. Straight-Thru Flow 
for Low Impedance 


Used on high vacuum, air release or throt- 
tling service, DeZurik Valves combine the 
unique advantages of eccentric action and re- 
silient plug facing to provide the special re- 
quirements of high vacuum service. 


Their simple, positive action assures longer 
service life with less maintenance. 


On such vacuum services as solvent re- 
covery, oil deodorizing, molecular distillation, 
vacuum fusion analysis and others, DeZurik 
Valves are the dependable, low cost answer. 


Each DeZurik high vacuum valve is tested before shipment. Tests 
are made with the most accurate equipment available, a Helium 


DeZurik Valves for vacuum service are avail- 
mass spectrometer type leak detector. 


able in sizes from ¥2” to 20 and in manual or 
remote operated models. See the DeZurik 
representative near you, or write for details. 


DeZuRIK 


CORPORATION 
SARTELL, MINNESOTA. 


For more information, turn to Data Service card, circle No. 9 
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1. Long Maintenance-Free Service Life | 
| 
4. Low initial 7 
Cost | 
| | 
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industrial news 


Demisters for 


Sulfuric Acid Plant Stacks 


Wire mesh filters prove efficient in control of sulfuric acid plant stack @ 
gas—case history data from Stauffer’s Houston operation. 


Figure 2. Two stage wire mesh filter performance, velocity 12 to 15 feet per 


about 


regeneration plants, the stack gas also 
contains CO,. Stack temperatures 
vary from 150 to 200°F, and gas 
velocities from 15 to 40 ft./sec. 
These velocities are capable of en- 
training quite large particles of acid 
mist from the a towers. The 
installation of larger or more stacks 
would be a very undertak- 
ing—one that not be justified 
economically on the basis of decreased 
back pressure or resistance. When 
oleum is manufactured (100% H,- 


second. 
PaessurE Drop INLET OurTLet 
In. H,O Mg. H,SO,/cu. ft. Mg. H,SO,/cu. ft. % 
8.8 0.7 92.5% 
r 4.1 0.74 82.0% 
1%" 13.8 0.92 93.4% 
1x" 66.9 0.77 98.9% 
1%” 32.5 0.98 97.0% 
1%” 13.0 0.76 94.1% 
SO, plus excess SO, in solution), a unabsorbed SO,. Usually, the cor- 


very 
fies any wage 
tor ( including the ts 
use at Consolidated). owever, 
the large trouble-causing particles can 
be filtered out. The extreme small 
particles remaining ( less 
than 2 micron), visible, 
represent very few pounds of acid. 
Acid mist sources 

Culprit number one is probably 


Slope 


Nozzles for spray 
attachment 


Sample and 
pressure taps 
1" PA2O 


Access manholes 


Sight glass 


D = Sized to allow gas ve- 
locity of 15 ft. per sec. 

A = About 1/2 (B) to prevent 
erosion effects. 

B = Inlet and outlet diameters 
May enter tangentially. 


Figure 1: Typical stack gas filter. 
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Seal loop 
(or valve & pump) 


rect acid strength at which to operate 
any given absorbing tower must be 
determined by trial and error. No two 
towers operate alike, although both 
may have been built from same 
— rints. Best absorption—that is, 

east visible stack plume—is usu- 
oily found when the absorber acid 
strength is somewhere between 98.3% 
and 99.2%; for any given tower, the 
range is only about 0.3%. In addition 
to factors of tower design, which can- 
not be cured by good operation, 
insufficient acid circulating over a 
tower may release unabsorbed SO:; 
flooding and channeling may do the 
same thing. Free SO; turned loose in 
the atmosphere forms a sulfuric acid 
mist of extremely small particle size, 
which is to a high degree obscuring 
to light. 

Moisture can be formed from the 
burning of dark sulfur which con- 
tains hydrocarbons and other organic 
impurities. Such hydrocarbons can 
contribute the mi necessary for 
sulfuric acid mist formation, and will 
do so when the temperature reaches 
the dew point of sulfuric acid. This 
can happen even though the gas as 
a whole never reaches the dew point 
temperature. Sudden chilling can oc- 
cur, for example, on the skin surface 
of the steel ductwork carrying SO, 
into an absorbing tower; a shower 
of rain can have the same effect. Any 
moisture not removed by the drying 
tower is potentially mistforming. A 
tiny steam leak, introduced at the sul- 
fur burner, can create a badly smok- 
ing stack, as can economizer or boiler 
leaks 


From observation at Houston, mist 
formed by mechanical entrainment is 
the most easily removed. A simple 

continued on page 116 
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facilities of the Consolidated Chemi- 
; me cal Industries Div. of Stauffer Chemi- 
9 cal at Houston, Texas, consist of four 
Z sulfur-burning contact plants and two 
Pekin, alkylation acid regeneration plants. 
ee These plants exhaust a total of HIN 
2,200 cu. ft. (STP)/sec. of gas to 
Bc om | the atmosphere. This gas is about 
Low Density Mesh | 


PUN 


for costly fluids is the Canned Pump 


Pump and motor are a single, leakproof unit . . . 
with no seals or stuffing boxes. Costly fluids stay 


CHEMPUMP 


is the Canned Pump 


that assures: 


e experience-proved design, evolved from 7 yeors of 
field service. Only Chempump has it! 

e nation wide field engineering organization with the 
specialized application knowledge that canned pumps de- 
mand. Only Chempump has it! 


- operating performance records in thousands of in- 
stallations in all types of service. Only Chempump has it! 


Use the canned pump—Chempump—to handle 
your costly or volatile or toxic, or any other 
“problem” fluid. Write now . . . for “request for 
quote”’ data sheet . . . to Chempump Corporation, 
1300 E. Mermaid Lane, Phila. 18, Pa. 


First in the field... process proved 
For more information, turn to Data Service card, circle No. 98 
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3 You'll want the “low-down” 


on how to 
SAVE TIME AND MONEy 


with DOYLE & ROTH'S 


STANDARDIZED 
for Quick Delivery 


Best laid plans for the construction of a new plant or 
expansion of — facilities are better when you 
count Doyle & Roth in from the start. There’s a 
remarkable selection of D. & R. Heat Transfer Equip- 
ment available for every planning and installation 
problem. Time and money can be saved by placin 
complete responsibility with D. & R. for execution at 
delivery of all items of tubular equipment. 


DOYLE & ROTH 


CO. INC 


136-50 TWENTY-FOURTH STREET. BROOKLYN 32, N. Y. 


For more information, turn to Data Service card, circle No. 94 
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Demisters 
from page 114 


baffle box, or any device which 
changes the direction of the gas flow, 
is usually sufficient. 

Many of the stack-spittin 
lems at Consolidated howe sa 
tracked down to the powdery 
iron sulfate that accumulates in 
ducts. Only solution found so far is 
to wash down the stacks periodi , 

Temperature of absorber acid, a 
sorber acid acidity, temperature of 
SO, gases, rate of acid circulation, gas 
velocity, tower design, SO, gas 
strength at the converters, type of 
tower packin these factors, sing- 
ly or in combination, appear to have 
a direct bearing on mist formation. 
Remedies investigated 

Cyclone-type demisters have been 
found to be of limited usefulness on 
stack exit gas. Large particles (20 
microns) can be eliminated, but con- 
siderable power must be expended to 
remove the smaller sizes. 

Packed beds of various sorts have 
been tried. Coke, quartz, rings, and 
saddles all have ee in certain a 

lications. A one-foot bed of 1 in. 

1 saddles contained in a vessel so 
sized that gas flow is 10 to 12 ft./sec. 
will stop a lot of acid mist with a 


eatP drop of only about 1 in. 
,0. A typical test at Houston gave: 


Loading into filter 25.8 mg. H,SO./ 
cu.ft. gas (STP) 

Loading leaving filter 11.6 mg. H:SO,/ 
cu.ft. gas (STP) 

Efficiency 55% 

Pressure drop 1% in. H,O 

Velocity 12 ft./sec. 


Higher velocities will cause re-en- 
trainment. Without excessive pressure 
drops and thicker beds, acid mist load- 
ings have not been reduced to the 2 
mg./cu. ft. desired. 

Considerable rimental work on 
the use of glass fi as a stack gas 
filtering medium has been done at 
the Houston plant. It has been found 
that these fibers tend to pack when 
wet and, although efficiency was high, 
it was difficult to force the gas 
through. 

A vane- filter, consisting of ten 
staggered rows of tear drop shaped 
cama vanes gave comparatively 
good results, except that the material 
of construction (molded carbon) 
proved unsuitable at 190°F in the 
presence of 98% sulfuric acid. One of 
these filters, at a face velocity of 30 
ft./sec. gave an efficiency of . 

Excellent efficiency was also ob- 
tained with patented German (Lurgi) 
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EXCHANGER 


sheet. This is an efficient filter but ex- 


i to intain. The ceramic 


area required is large, as is te pres but ACID PROOF 


sure drop. However, on acid regen- 
eration plants, this filter consistently 
reduced outlet gas loading to 1 mg. 
H,SO,/cu. ft. Pressure drop, however, 
was 7 to 11 in. H,O. 


Knitted wire mesh filters 
Most practical method has been 


found to be the knitted wire mesh ry - 
wen age, Sch he, Tantalum Acid Proof 


ely m ; 

Chemical Plant Equipment 
@ Absorption Plants 

@ Acid Concentrators 

@ Acid Condensers 

@ Acid Heat Exchangers 

@ Acid Evaporators 

@ Anhydrous HC! Plants 

@ Bayonet Heaters 

@ Bromine Equipment 

@ Heater Coils 

@ Laboratory Pilot Plants 

@ Plate Heaters 

@ Special Equipment 

@ Steam Jets and Spargers 

@ Thermometer Wells 


erally separ equal 
to % of the vessel diameter (Figure 
1). A light metal grid above and be- 
low the mesh is desirable. The filters 
are made in sections and come as- 


sembled with the supporting grids. In 


stage wire mesh filter will reduce the 
acid in stack gas to 1 or 2 mg /cu. ft. 
ata e of 1.5 to 2 in. H,O. 
-. The acid proof nature of the metal tantalum 
Materials of construction critical means that equipment can be fabricated for 
The first wire mesh filter installed processing some of the most severe corrosives. 
at Consolidated was made of Carpen- This immunity of tantalum reduces equipment 
ter 20: the lower stage showed con- maintenance, eliminates production shutdowns 


— and thusassures continuous operation in the man- 
- bear of the damage “2 ufacture of acids and heavy chemicals. Where 
o been done by weak sulfuric acid fine chemicals, pharmaceuticals and foods are 
during certain experiments. Following the products, tantalum equipment also ago 
this ience, a Hastelloy B wire the threat of costly product contamination a 
mesh was installed in one of the re- undesired side reactions. Why not use the experi- 
generation plants. Unfortunately, this ence of Fansteel engineers in the application of 
alloy, although immune to 98% sul- Tantalum Process Equipment in your plant. 
not tolerate of Write for latest technical data bulletin 3.506-1. 
nitric acid. Sulfur-burning sulfuric 
acid plants have only traces of nitric, 
but regeneration plants have consider- one 


ably more in the stack drip, probably 
from nitrogen compounds in the feed METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS, U.S.A. 


continued on page 118 
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CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 5) May 1959 117 


The float extension, see above, con- 
tains a magnet. When the magnet 
moves in the extension tube, the 
follower (outside the extension tube) 
follows. The follower position, in 
relation to the meter scale, indicates 
rate of flow. 


Schulte and koerting COMPANY 


INSTRUMENT DIVISION 


ROTAMETER | 
treasure 
Rate-of-Flow of 


HAZARDOUS FLUIDS 


SK Metal-Tube (Armored ) Rotameters 
were specially designed for measuring 
the rate of flow of hazardous fluids, 
fluids under high pressures, and steam 
in chemical, petroleum, and other 
industrial plants. 

These SK Rotameters combine accu- 
racy with sound design and sturdy 
construction to provide an easy-to- 
apply, easy-to-use instrument of 
considerable versatility. For, the 
Metal-Tube Rotameter can be used 
for direct reading or it can be arranged 
for remote indicating, recording, or 
controlling of fluid rate-of-flow. 

This instrument is made for tough 
service—has a tapered metal tube with 
flanged connections as shown, metal 
extension tube, float with magnetic 
extension, magnetic follower, meter 
scale, and a sturdy ‘Safeguard Type”’ 

Get complete details. Write to SK 
for new Bulletin 19A. 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


For more information, turn to Data Service card, circle No. 91 
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one sulfur-t g plant, a Has- 
C wire mesh filter, on inspec- 


Condensed from “Demisters for Sul- 
furie Acid Plant Stacks,” O. D. Mas- 
sey, Stauffer Chemical Co., gi 


France. The facility 
ill have a rated output of 300 meg- 
awatts of heat and 80 of electricity. 
Start-up of the first reactor is sched- 
uled for the summer. Work is being 
done by Electricité de France, govern- 
ment owned power utility. 


Phthalate ester plasticizer facilities 
just completed at Allied Chemical's 
Toledo, Ohio, plant, are to 
boost output. The new facilities will 
serve the midwest by direct bulk and 
drum shipments, as well as through 
six bulk stations in major cities. 
The of chemical 
ucts and processes in the National 
business is reflected 
in a ysal to change the corporate 
name to National Starch Chemical 
. A substantial of present 
many of the adhesive, starch and 
other manufacturing operations in- 
volve chemical processes. National 
Starch produces vinyl acetate poly- 


mers and lymers in emulsion 
form for the adhesive, aging, 
indus- 


paper, textile, paint, and 
tries. 
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| 
Use ihis filter pad, the lower one of two, with- 
tion after one years service, appe 
| | in perfect condition; operation is still 
perfect after nine month’s additional 
service. A Hastelloy C filter will be 
installed in a regeneration plant; this 
is expected to be immune to the 
20 alloy appears to be the cheapest 
and most practical alloy for this ser- 
ue vice; as pointed out above, the corro- 
fe eee | sion experienced in one case may well 
| have been due to other factors. 
Two RW-300 Digital Control Com- 
ters, said to be the first connected 
ments, will be utilized by France's 
first commercial nuclear power plant. 
LOWE fi Construction on the plant, believed to 
be the largest in the world, is under 
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marginal notes 


from page 8 


1959 Societies Direc- 
tory, (rev. 1959) $3.50, 


try Process Pants, Academic 
Press (1958), New York, N.Y., 320 
PP: $9.50. (Published for the Society 
Instrument Technology.) 
Papers covering two aspects of the 
field: those that ceisay the experience 
with the control instruments 
now in use, and those that explore the 
potential t application of analyti- 
cal currently only in 
the laboratory. Specific topics include 
techniques for gas stream analysis, 


Process Dynamics, Donald P. 
bell, John Wiley & Sons, New Y 
N.Y. (1958), 316 pp., $10.50. 


An examination of the characteris- 
with this INTERNALLY 
conditions, or in response to periodic 
Jacketed Flaker | 
include kinematics of materials han- 
dling; fluids in motion; forming, pro- The unit shown is fitted with a G-B in- 
pulsion, proc- ternally jacketed fabricated drum 60” di- 
ess, mass eT, a c ical proc- 
ess dynamics. A special fcature is the by 120° having polished 
coverage given to methods for con- chrome plated surface. A stainless steel 
trolling process operations involving steam jacketed feed pan and stainless steel 
moving filaments, sheets and webs. vapor enclosure protect against product 


Reports of the results of the govern- 


ment program for research on radia- pors. 
released. Conducted for the pplica 


Institute for the Armed Forces, re- 
ports. in the form of booklets, consist 
of nine separate studies made at vari- - 

ous research centers throughout the 

country. Available from the Office € > 
of Technical Services, U.S. Depart- GOSLIN-BIRMINGHAM 
MANUFACTURING CO. INC. 
BIRMINGHAM, ALABAMA 


ment of Commerce, Washington, D.C. 


Corporate Diagrams & Administrative 
Personnel of the Chemical Industry, 
has just been issued in the 1959 edi- 
tion. Copies, which include a supple- 
ment to be issued in September are 
available at $20, from Chemical Eco- 
nomic Services, Princeton, N.J. 


FILTERS EVAPORATORS 
PROCESS EQUIPMENT 
CONTRACT MANUFACTURING 
including HEAVY CASTINGS 
4 


For more information, tum to Date Service card, circle No. 60 
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Joint Council, New York, N.Y. obnoxious 
The first revision since 1956 of this sie . 
comprehensive directory which pro- 
vides basic information 
engineering groups, from i 
AUTOMATIC MEASUREMENT OF QuaL- ai. 
spectrometric methods, liquid stream | 
stream analysis, and measurement of | 
various physical properties. 
G-B Supplied the answer 
. 
| 


pages of 
useful 


information 
about 


This is our New General 
Bulletin—3354G. it’s full of 
information and data on the 
chrome-iron and 

chrome-nickel castings so 
necessary when corrosion, high 
temperatures and abrasion 
must be resisted. It will serve as 
a general selection guide 

for those specifying 

or using such castings. 


The bulletin also reviews briefly 
our experience in both static 
and centrifugal castings, 

an experience going back to 
the pioneering days of 

1922 and 1933 respectively. 
It also tells about our phe 
facilities for furnishing castings porns - 
to any desired analysis, ~¢) = 
welding, X-ray and gamma ray 

testing, metallurgical and 


WRITE or CALL our nearest office for a copy. [i Pe = 
We believe you will find it helpful in your work.| = Fa = 


EASTERN OFFICE: 12 Eost 41st Street, New York 17, W. Y. 
ATLANTA OFFICE: 76—4th Street, WLW. 

CHICAGO OFFICE: 332 South Michigan Avenue 

DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich, 


For more information, turn to Data Service card, circle No. 10 
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industrial news 


Construction to start 
on Engineering Center 


The date has been set, plans are 
in the last stages of completion, 
the permanent home of the Engi- 
neering Societies now enters 


final phase of development. 


With the setting of October 15 as the 
date for construction to begin on the 
United Engineering Center buildin 
on — Nations Plaza in New Yo: 
city, Center moves one large 
closer to completion. 
schedule, according to directors of the 
project, calls for the United Engineer- 
1 — to be completed by March 
> 961. Occupancy is expected bv 
July 1, 1961. , 


According to U.E.T., other dates 
have been set on construction plans 
for the building. Working drawings 
are due for completion August 30, 
1959; while confirmation of guaran- 
teed limit of cost should be received 
from Turner Construction Company 


The drive for funds for the $10 
million structure continues with re- 
newed vigor. Latest reports from 
A.LCh.E. excellent prospects 
for the Institute to go over the top 
very quickly. Over $290,000 has been 
subscribed to date out of a total quota 
of $300,000. 


A one-stage process for the produc- 
tion of lysine has enabled the Merck 
Co. to reduce prices on the chemical 
by 25 percent. The process, which 
replaces the extraction method at 
Merck, is considered an improvement 
over two-stage fermentation and syn- 
thetic methods. Licensed from Kyowa 
Industries, Ldt., Japan, the process 
has been brought on-stream at the 
company’s Stonewall plant at Elkton, 
Va. 


New chlorine caustic soda unit startup 
at Wyandotte Chemical’s Geismar 
Works, near Baton Rouge, La. The 
$26-million plant is the second unit 
to go on stream at Wyandette’s south- 
ern chemical manufacturing complex 
since last June. When full production 
is reached late this year, capacity will 
be 300 tons a day of chlorine and 
330 caustic soda. 
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LIQUID OXYGEN, NITROGEN 
HYDROGEN & HELIUM 
STORAGE & TRANSPORT VESSELS 


Female Coupling & Dust Cap 
LIQUID OXYGEN QUICK COUPLINGS 


POSITIVE SEAL — NO GASKETS 
i 
For low temperature apparatus of the highest efficiency and 


STANDARD CONTAINER STANDARD OPEN DEWAR HELIUM SOLENOID DEWAR structural strength, Hofman Laboratories is your best source. 
Double Wall separated Features exclusive radi- Holds 25 liters helium Hofman has a large line of standard equipment ready for 
4 nitrogen rapid delivery or will build special apparatus to your specifi- 

cations. Whether your requirements are for large-tonnage 
units or small “lab” vessels, contact Hofman. 


HOFMAN STORAGE VFSSEL 
Also in | oaaee from 15 to 20,000 galions. 
A.S.M.E. specifications. 


Typical users of Hofman low temperature vessels include U. S. 
Bureau of Standards, Naval Research Laboratories, North Amer- 
ican Aviation, Douglas Aircraft Co., Convair, the nation's leading 
uni and government and industrial laboratories. 


Laboratories, Inc. 


Dep. G, 5 Evans Terminal, Hillside, N. J. 


WESTERN BLAIR-MARTIN CO., INC., 905 Mission St., So. Posodena, 
WINDOW DEWAR 16 PAGE CATALOG AGENT 
Provides easy view- Contains technical infor- OVERSEAS AIRCO CO., International Div., 60 E. 42nd St., New York 
ing of sample and mation . . . shows com- AGENT City 
WASHINGTON, D.C. CHARLES 8. HENDERSHOTT, 1026 Seventesnth N.W., 
AGENT Weshington, 0. C. 


For more information, turn to Data Service card, circle No. 118 
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| 
For Industry and Research at Low Temperatures _ 
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> 
HELIUM STORAGE | 

CONTAINER 

All copper, 4 wall con- 
tainer. Capacity 10 to ; 
100 liters. 


equipment news 


Selection of Components for Gas Analyzer 


Sampling Systems 


Important savings found possible by judicious 
and adaptation of existing commercial equipment. 


ily expensive components ma 
used because the availability a 
suitable, less-expensive components is 


not known. 


tioners with res to advanta 
limitations, and 
Filters 

Many filters useful in this work 
were not designed primarily for in- 
strument flow systems. Consequently, 
in some cases, excess volume, mate- 
rials of construction, and other factors 
must often be taken into consideration 
in selection. 

Sack-type filters are simple, inex- 
pensive throw-away units, used exten- 
sively in the refrigeration ind » 
and in compressed air lines. Usua 
they consist of a fiberglass sack and 
fine screen enclosed in a sealed cham- 
ber through which the sample passes. 
Price range is from $10 to $15. Typi- 
cal suppliers are: Superior Valve and 


Fittings Co; Mueller Brass; Imperial 
Brass. 


Figure 1. Filter with cyclone separator 
trap and -fibrous filter element. To 10 
microns at 150 Ib./sq. in. 


May 1959 


J. L. Correr L. E. Matey 
Mine Safety Appliances Co. 


Figure 2. Small pressure regulator for 
use with analyzers operating at atmos- 


designed th 

Filters desi or use wi ° 
cartridge elements made of either a 
fibrous material or porous bronze. A 
cyclone separator or trap may be in- 

ated in a metal or transparent 

plastic bowl. Performance of the unit 
(Figure 1) has been excellent in a 
number of instrument systems. Filter 
action is 10 microns, pressure ratin 
150 Ibs./sq.in. as shown, or 500 Ib./- 
sq.in. with metal case. Samples enter 
the head of the unit, and travel a cen- 
trifugal path into the bowl and back 
through the fibrous element to the op- 
posite side of the head. Condensate 
is drained through a petcock in the 
bottom or by an automatic float- 
ejector. Price range is $20 to $50; 
suppliers are MB Products, Arrow 
Tools, Master Pneumatic, and others. 

Custom ym p> units of the two 

descri above are available 

with wider filtering ranges, different 
volume capacities, greater selection of 
filtering dena and housing mate- 
rials, and higher pressure ratings. 
Prices for these custom-built filters 
may range to $500. Suppliers include: 
Micrometallic Corp., Puralator Pro- 
ducts, Cuno Engineering, Commercial 
Filters, R.P. Adams. 


Pressure regulators 


Careful selection often enables use 
of regulators designed for other ser- 


been used. A Conoflow regulator in 


Figure 3. Multi-Way sliding port vaive. 


stainless steel is available for corrosive 
service, Prices range from $15 to $50. 
For medium pressures (up to 3,000 
Ib./sq.in. input), regulators made for 
compressed gas cylinders have proved 
satisfactory. Makers include Hoke, 
Airco, National Welding, Victor, Ma- 

theson, Bastian & Blessing. Deli 
pressure varies widely; some are ad- 
justable over almost the full range of 
inlet pressures. A cylinder style with 
% in. NPT inlet and outlet is most con- 
venient for piping into flow panels. 
For calibration gas cylinders, Mine 
Safety Appliances has standardized 
on a 0.906 in. LH external thread 
continued on page 124 
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Selection of the components of gas vices such as welding equipment and 
| to of a gas analyzer output (0-15 in. of water), re- 
ae _ as the analyzer itself. In some in- “in ee sults can be obtained by ifying a 
stances, the cost of developing a sys- liquefied petroleum gas regulator. 
; tem ee equal or exceed the cost of Ps Bs, 2) Such regulators will handle an input 
the analyzer. In other instances, un- of up to several hundred Ib./sq.in. 
Shown in Figure 2 is a small regu- 
au lator with % in. NPT inlet and % in. 
NPT outlet. The top has a hole 
tapped % in. NPT so that gases can 
ap An attempt has been made here to a nba be piped away safely and a ruptured 
eas evaluate significant characteristics of — diaphragm would not create a haz- 
some of the commercially available ard. Cost of such a unit is less than 
fiters, pressure regulators, valves, 
a condensate traps, and sample condi- For delivery pressures of 5-100 
are and input pressures of 100- 
200 Ib./sq.in., Norgren, Kendall, Con- 
4 


385 Madison Avenue 


New York 17, N. Y. 


200,000,000 LB. PER YEAR ETHYLENE PLANT 
FOR PETROLEUM CHEMICALS, INC. ON STREAM 


Lummus Designs, Engineers and Constructs 
Plant to Pipeline 99.7+ Percent Ethylene 


Petroleum Chemicals, Inc. new ethylene plant at 
Lake Charles, Louisiana is now on stream. Initial 
ethylene product capacity is 600,000 Ibs/per day 
but Lummus has designed the plant for rapid ex- 
pansion to a rate of 900,000 Ibs/per day. Ethylene 
will be produced in two grades — the highest grade 
is 99.7% assay and the other grade 98%. Co-prod- 
ucts will be high assay propylene, a butane-butyl- 
ene fraction and aromatic distillate. Operations 
have been marked by continuous production of 
specification high assay ethylene under widely 
varying rates and feed stock compositions. 

‘The plant incorporates a new ethylene separa- 
tion process developed by The Lummus Company 
which provides high separation efficiencies and 
unusual flexibility and reliability. Feed gases for 
the ethylene plant are provided from three sources; 


the nearby refineries of Cities Service and Conti- 
nental Oil— by whom P.C.I. is jointly owned — 
and P.C.I.’s new ammonia plant. P.C.L.’s high assay 
ethylene is delivered via pipeline to customers at 
Orange, Texas. Part of the new plant's output feeds 
the adjacent Calcasieu Chemical Corporation's 
new ethylene oxide and glycol plant, also engi- 
neered and constructed by Lummus. 

Ethylene is used in the manufacture of polyeth- 
ylene plastics, anti-freezes, synthetic rubber prod- 
ucts, tetraethyl lead and liquid detergents. 

Cracking section of the plant features an im- 
proved Lummus heater which embodies years of 
research and development by Lummus’ Oil Heater 
Division. 

All major compressors in the Lummus designed 
low temperature fractionation unit are driven by 
three 12,500 HP gas turbines. Gas turbine exhaust 
serves as preheated air for three high pressure 
steam generators. High efficiency expanders pro- 
vide low temperatures for maximum ethylene re- 


covery. 

This plant brings the total of Lummus designed 
ethylene plants to 14, with a combined capacity of 
over 1 billion pounds per year. 

Lummus has designed, engineered and con- 
structed over 800 plants for the process industries 
throughout the world in the last 50 years. Why not 
discuss your next project with a Lummus repre- 
sentative. 

Tae Lummvus Company, 385 Madison Avenue, 
New York 17, N. Y., Houston, Washington, D. C., 
Montreal, London, Paris, The Hague, Maracaibo. 
Engineering Development Center: Newark, N. J. 


Visit the Lummus Exhibit, Fifth World Petroleum Congress Exposition, New York Coliseum, June 1-5, 1959. 
For more information, turn te Data Service card, circle No. 18 
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GRIND BETTER BY 


For closely controlled particle size 

reduction, minimum temperature rise, 

high abrasion resistance and low horse- 
power requirements with no grinding 
tolerances to maintain. 

RECENT APPLICATION 

Grinding raw gloss scrap to 95% minus 

16 mesh. Entoleter® Impact Mill with wear 
resistant impactors for economical tonnage 
processing of this extremely abrasive material. 
Vibrating Screens 

@ Centrifugal impact Mills and Mixers 
Send for complete literature. 


—REPLACED A PUMP 
THAT LASTED 2 MONTHS 


A leading manufacturer of household 
appliances* installed this Nagle 1” type 
HAW horizontal shaft pump over 2 years 
ago and it’s still going strong. It is in the 
Bonderizing Dept., shown, handling phos- 
phate slurry at the rate of 10 GPM, against 
a 25’ head. Pump is self-priming. Simple slippage seal adjustment. —— 
accessible stuffing box. Pump it replaced las less than two months. If 
you have an abusive pumping problem Nagle Pumps can cut your costs 
too! Send for “Pump Selector”. 


*Details on request. 


NAGLE PUMPS, INC. 


1255 CENTER AVE., CHICAGO HEIGHTS, ILL. 


PUMPS FOR ABRASIVE AND ‘CORROSIVE APPLICATIONS 
For more information, turn to Data Service card, circle No. 78 
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Gas analyzer 


from page 122 
connection between cylinder and 
ulator. The regulator outlet has a 
in. NPT outlet. This outlet can 


inlet pressure is usually 6,000 Ib./sq.- 
in., and the units can be adjusted to 
deliver 0 to 5,000 Ib./sq. in. 


must be nearly constant. U 
pressure can fluctuate from 5,000 to 
10,000 Ib./sq.in. Downstream 

sure must remain above the regulated 
pressure. A high- “vee t 
needle valve as AL 
fice, or a pilot operated high 

valve may be used, and the orifice 
opening set manually to give the de- 
sired pressure drop. 


even three may be used in 
series. The input to the final 
tor is set at about 50 Ib./sq.- 


in. above desired deliv 

Pressure should be 
as possible in the flow system in order 
to enable use of pressure com- 
ponents, available at lower costs. 


Valves 


In flow the most common 
manual valve type is the needie valve. 
The “vee” design is excellent for pre- 
cision flow control, but must not be 
used for shut off. For shut-off ser- 
vice, a precision valve is recommend- 
ed, rather than a common steam or 
water valve; a Teflon seat or an “O” 
ring seal will give good service. 

A plug valve is used for manual 
selection of several streams. An inex- 
pensive, versatile valve is made by 
Republic Mfg., in 2, 3, and 4-way 
types, with % in. tube and larger, in 
brass or aluminum body, with 50 Ib./ 
sq. in. rating. Smaller valves of this 
type cost about $20; larger ones $75 
to $100 and up. The ag sizes are 
also supplied by Barksdale. 

Solenoid valves are used Boe stream 
selection, permitting one y7e: to 
be used on and /or 
introducing calibrating gases. Such 
valves are made primarily for pneu- 
matic cylinder tion, and range 
in price from $15 to $50. 

continued on page 126 
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Opp 
OPE 


CHE 


De 
<j ae connected to a flow system by any 
For pressures, few  regula- 
tors cost than $500. Makers in- 
ee | clude Fisher Governor, Leslie, Grove, 
| Mason-Neilan, and Victor. Maximuni 
4 en stream pressure is higher 
be used to drop pressure into the 
Free ter peril 
G as required on suppressed zero infra- 
DIVISION OF SAPETY INDUSTRIES, IN red analyzers, for instance, two and 
fe yy OPERATE 
WAGLE 


The JPL tracking station at Goldstone 


Early on March 3, 1959, Pioneer IV 
space probe was launched from Cape 
Canaveral, Florida to become America’s 
first deep-space vehicle capable of 
escaping the earth's gravitational pull. 
On its way past the moon and out into 
orbit around the sun, this new man-made 
planet sent back valuable information on 
the radiations present in space. Several 
Free World tracking stations clearly 


in the Mojave Desert in California 


received its transmitted signal and 
helped to establish its distance, velocity, 
and direction. 

Under the sponsorship of the National 
Aeronautics and Space Administration, 
JPL designed and built not only the con- 
ical payload of Pioneer IV but also 
the three upper stages of the Juno HW 
launching vehicle, containing new high- 
performance JPL solid propellant rockets. 


Over a year ago the same JPL team, 
in cooperation with ABMA, gave America 
its first earth satellite, Explorer |, using a 
similarly reliable vehicle—the Jupiter C. 

Now, more advanced space vehicie 
programs are under way at JPL — pro- 
grams which include development of 
guidance and propulsion systems for 
accurate maneuvers many million miles 
from the earth. 


CALIFORNIA INSTITUTE OF TECHNOLOGY 


JET PROPULSION LABORATORY 


A Research Facility of the National A 


PASADENA, CALIFORNIA 


ytics and Space Administration 


OPPORTUNITIES NOW 
OPEN IN THESE FIELDS 


APPLIED MATHEMATICIANS + PHYSICISTS - SYSTEMS ANALYSTS - CHEMISTS + 18M-704 PROGRAMMERS 
ELECTRONIC, MECHANICAL, CHEMICAL, PROPULSION, INSTRUMENTATION, MICROWAVE, AERONAUTICAL AND STRUCTURAL ENGINEERS 
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NOTABLE ACHIEVEMENTS AT JPL... 
LAUNCHING OF THE FIRST | | 
SUCCESSFUL AME MOON PROBE 
- \ Vv 
. 
{ee | 


Gas analyzer 


inherent in solenoid valves, M.S.A. sample lines, 
has deve 
(Figure 3). This is a sliding port 
valve. Sample lines enter the valve 


to 
i for annunciator lights. T: 
at the flare fittings. A motor-driven sample selection gerbe 


inner disc connects one sample inlet through motor speed. 


a 
to flare fitting on the 
from page 124 site side of the valve body. All other 
To eliminate some of the difficulties nection, maintaining flow gh all 
and i re- 
a “Multi-Way” valve sponse. Snap switches can be moun- 


SYVTRON 
VIBRATOR 


Vibra-Flow 


Y FEEDERS 


Cut costs and 
accelerate production 


—by iding an efficient, high capacity, flow con- 
of bulk materials from 

SYNTRON in the chemical processing 
allied industries are almost u imited—packaging, bagging, mixing, weighing 
etc. Feed rate is instantly adjustable—material flow is smooth pi ar sg 
3600 efficient, powerful controlled electromagnetic vibrations per minute 
moves even hard-to-handle materials. This principle eliminates mechanical 
wearing parts and assures dependability low maintenance. 


SYNTRON Vibratory Feeders can solve most of your bulk materials 
feeding problems. 
Write for information and specification literature 


SYNTRON COMPANY 


(116 Lexington Avenue Homer City, Penna. 


Other SYNTRON Equipment of proven dependable Quality 


SPIRAL 
HOPPER LEVEL ELEVATOR FLOW CONTROL 
SWITCHES FEEDERS- VALVES 


For more information, turn to Data Service card, circle No. 107 
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traps for ordinary piping systems can 


the sample is high, cooling action is 
needed in the sample system. A long 
copper tube with fins serves this pur- 
pose in many low-pressure systems. 
For systems, flowing 
water is used as a cooling me- 
dium. If the sample is gaseous, it is 
often bubbled through a small over- 
flow water bubbler, or passed through 
a water-jacketed trap. 

Before pressure can be reduced in 
a high pressure system, excess water 
be removed. For such difficult prob- 
lems, where ordinary steam traps can- 
users) have in many cases desi 
their own traps. For example, 
solidated Electrodynamics has de- 
signed a “Water Coalescer” which 
will remove up to 10% free water or 
water vapor from liquid or gaseous 
hydrocarbon streams; solid i 
are not removed. Upper limits of the 
unit are 200 Ib./sq. in. and 200° F. 
Welded stainless steel water-jacketed 
conditioners are available for use up 
to 500 Ib./sq. in. and 1,000°F. 


plant wili be built shortly by Califor- 
nia Spray-Chemical, at Kennewick, 
Washington. The estimated $2 mil- 
lion fertilizer plant will manufacture 
the ortho line of ammonium nitrate, 
ammonium nitrate solutions and high 
analysis nitric complex 
plant foods. Expected to begin oper- 
ation by the end of the year, the 
facility will supply the company’s 
Pacific Northwest and Rocky Moun- 
tain distributors. 


The sale of solvent recovery plants 
discontinued by Union Carbide Ole- 
fins (Union Carbide). Columbia acti- 
vated carbon solvent recovery plants 
will now be manufactured and sold 
by Vulcan—Cincinnati, Ohio engineers 
and constructors. Union Carbide will 
continue selling Columbia activated 
carbon for recovery purposes, and 
will provide technical service for Co- 
lumbia solvent recovery equipment 
installed up to the present. 
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en Three general types of condensate 
eget: traps are in use in sample systems. A 
typical example of the low-pressure 
iat a trap with no cooling action is the 
pneumatic tool type filter previously 
described. Similar units of more ela- 
Bes a borate design are available from Selas, 
de a Van Products, R. P. Adams. Steam 
are too large to suitable. 
| | When the water va content of 
A nitric acid and ammonium nitrate 
| 
» 
6 | O 


6ROLLER MILLS 


THE standardized use of Raymond Roller Mills in so 
many industries comes as a natural result of these 
advantages: 


1. Ability to pulverize an extremely wide range of prod- 
: ae : ucts and to handle various types of raw materials 

S i from mines, pits, quarries and bed deposits in all 

In World-Wide Use : parts of the world. 


~ for Half a Century G2. Removal of surtace moisture from the material while 
grinding te insure fine, dry, free-flowing product. 


. 3. Automatic dust-free operation with record low costs 
for maintenance and power per ton material pro- 


A great variety of chemicals, pigments, synthetic 
resins and manufactured products are pulverized on 
Raymond Roller Mills. They are today’s standard 
units for handling modern insecticide formulations, 


and are specially equipped for sulphur grinding. 


Important economies are shown by the Raymond Su- 
i per Roller Mills in pulverizing large capacities of lime- 
" stone products: fine agstone, mineral fillers, mine 
dust, and fine chemical lime. 


\ Raymond Roller Mills are in ews derant use for 


grinding clays, kaolin, bentonite, es and other 
non-metallic minerals. They are used on all types 
of deposits of phosphate rock, the world over, in 

cing fine material for acidulation, or for direct 
application to the soil. 


engineers hel 


H 


COMBUSFVION E JEERING, INC. 


1126 WEST BLACKHAWK, ST. SALES OFFICES IN 


CHICAGO 22, ILLINOIS PRINCIPAL CITIES 
theater Ltd., Montreal, Canada 


For more information, turn to Dete Service cord, circle No. 58 
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Johns-Manville Products Corporation 


Pumps 230 gpm. of Asphalt at 460 F. 


© This Sier-Beth Gearex Rotary Pump, external gear 
and bearing type, has been providing rugged service 


Division Plant, Fort Worth, Texas. Operating on 24 hour 
schedules, 5 days a week—often 7 days a week—the 
Gearex Pump handles 230 gpm. of Asphalt at 460°F. 
with viscosity from 160 te 7,000 SSU, at pressures from 
60 to 100 psig. The pulseless discharge of the rotary 
design has proved especially valuable at this installa- 
tion. All gears and bearings are externally mounted, 
never in con.act with the hot asphalt. 


ROTARY 


ier-Bath “Gearex” Pumps provide 

positive displacement, ~ pulseless 
flow .. . quiet, vibrationless operation. 
Direct-connected up to 1800 RPM, 
they require no reduction gears. For 
high volumetric efficiency and long 
life there is no rotor-to-rotor or rotor- 
to-casing contact. Low pressure on 
stuffing boxes provides easy servicing. 


Horizontal or vertical models to han- 
die 32 to $00,000 SSU, 1 to 550 GPM 
at 250 PSI for viscous liquids, 50 PSI 
for water. Corrosion-resistant alloys, 
steam-jacketed bodies, water-cooled 
bearings, other adaptations to meet 
individual needs. See “Yellow Pages” 
for your local Sier-Bath Pump Rep- 
resentative or send for Bulletin G-2 
Sier-Bath Gear & Pump Co., Inc., 9272 
Hudson Blud., North Bergen, N. J. 


Mfrs. of Precision Gears, Rotary Pumps, Flexibie Gear Couplings Member A.@.M. A. 
For more information, turn te Data Service card, circle No. 116 
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industrial news 


Graphite textiles 
by new process 


Graphite fibers and cloth are now 
being produced by National Car- 
bon Company, offer considerable 
potential for chemical industry ap- 
plications. 


A process to convert 
forms directly to graphite of Party 
in excess of 99.9 
developed. The manuf graph- 
ite, in flexible fiber and fabric form, 
is being produced by National Carbon 
Co. (Union 

In the a or fa is 
ty lectrically heating it 
to a temperature approaching 5400°F. 
In thermo-chemical conversion, the 
crystalline structure of the material is 
changed to that of graphite similar to 
manufactured graphite, producing 
graphite cloth and 

Properties of graphite are 
similar to those of the manufactured 
graphite: Resistance to acids, alkalies, 

organic com (ex those 

of a highly oxidizing nature). a 
are unreactive with zinc, siley 
magnesium, copper and its s, 
metal producing slags at their melting 
points. 

Most graphite textiles have less 
than 0.1 percent ash, and for special 


, it appears feasible to pro- 
aoe graphite textile forms of spectro- 
scopic purity. 


Applications 

Chemical applications of tex- 
tiles under 
ite cloth of mesh for bag 
filters for gases; ¢ 
equipment to handle corrosive fluids; 
in electrostatic precipitators; in cur- 
tain walls; and in flame arrestors. 
Quantities of the cloth are being eval- 
uated as a reinforcing agent for re- 
fractory materials used at high tem- 
peratures, such as in the nose cones 
of space missiles. Plastic and refrac- 
tory materials subject to thermal 
cycling are also a potential use for 
graphite cloth. The fibers and fabrics 
can be used to impart thermal con- 
ductivity to non-conducting materials 
such as plastics, ceramics and glass 


cloth. 

Experimental quantities of graphite 
fibers and fabrics are now being pro- 
duced for test and evaluation. 
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with since 1956 at the Johns-Manville Building Products 
ier-Bat 
- 
Sier- Bath “Gearex" Pumps 
~ 
— 
~} a 
EXTERNAL GEAR & BEARING TYPE 
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INTERNAL GEAR & BEARING TYPE 
tor lubricating liquids 
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News from 
National Carbon Company 


Division of Union Carbide Corporatica + 30 East 42nd Street, New York 17, N.Y. 
TRADE Sales Offices: Atlanta, Chicago, Dallay, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. In CANADA: Union Carbide Canada Limited, Toronto 
National Carbon 


| “KARBATE” REBOILERS 
representatives expand | = OPERATE 12 YEARS WITH 


your engineering force 


D. S. GLASS-—Saes ENGINEER 


Mr. Glass graduated from Illinois Uni- 
versity with a B.S. Degree in Chemical 
Engineering. For three and one-half 
years, he worked in the midwest as a 
process engineer with a petroleum addi- 
tive manufacturer. 

He has been with National Carbon 
Company since 1953. He has worked 
on the development and design of 
chemical process equipment, prepared 
technical design proposals and worked 
directly with users on the installation of 
carbon, graphite and “Karbate” im- 
pervious graphite equipment. Since late 
1958, he has been a field engineer cover- 
ing the northeastern states. 


Long, Dependable Service 
provided by “Karbate” 
Process Equipment 


Two 700 sq. ft. “Karbate” condensers, 
three “Karbate” pumps Model A and 
several 2” size “Karbate” valves have 
been used continuously since 1952 in 
steam distillation of a xylene and dilute 
hydrochloric acid mixture. 

Records show the condensers have 
operated without maintenance since 
installation. In addition, a recent con- 
sideration to convert “Karbate” Model 
A pumps to the present standard Type 
C Model CA pumps could not be justi- 
fied because of the excellent service 
records provided by the installed pumps. 


“National”, “‘Karbate”, “N” and 
Shield Device and ‘‘Union Carbide’ 
are registered trade-marks of 
Union Carbide ion. 


LOW MAINTENANCE C 


*vbe sheet of a reboiler in service twelve years. Some replacement tubes 


OSTS 


ore shown. Most tubes are original ones installed in 1946. Machining 
marks made in 1946 are visible on the impervious graphite tube sheet. 


“Karbate” impervious graphite shell 
and tube heat exchangers provide 
economic service life as reboilers 
handling 45-55% sulfuric acid- 
organic solution. Sixteen of these re- 
boilers were installed by a major 
chemical company in 1946. 

The sulfuric acid flowing through 
the tubes of the reboilers contained 
contaminants. Eventually, stubborn 
carbonaceous deposits formed inside 
the “Karbate” impervious graphite 


tubes and had to be removed periodi- 
cally. This was done mechanically by 
drilling and sandblasting techniques. 
1950-1953 | 1954-1957 
REBOILERS CLEANED 
(per yeer) 20 
REBOILERS REPAIRED 
(per yeer) 23 9 


To check performance of these 

units, records were kept starting in 
1950 covering both cieaning and 
repairs. 
The drop in both cleaning and re- 
pairs after 1953 is related to a modi- 
fication in the process which sub- 
stantially reduced carbon deposition 
on the tubes. The average cost of 
maintenance, including parts and 
labor for repairs and cleaning over 
the twelve year period, has been less 
than $500 per exchanger per year. 

The user feels this cost is eco- 
nomic considering the inherent diffi- 
culties associated with this applica- 
tion. In other processes in this plant, 
“Karbate” impervious graphite ex- 
changers which were installed a 
proximately ten years ago are still 
operating without any maintenance. 
These units are handling corrosive 
chemicals at 140°F and 25 psig. 


pressure. 


For more information, turn te Data Service card, circle No. 81 
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industrial news 


New helium plant 
planned as helium 
demand jumps 


The fifth Bureau of Mines plant 
will soon be built, present plans 
| call for the major share to be 
) extracted by private industry 
) A helium recovery plant, planned by 
the Department of the Interior's Bu- 
reau Mines at Keyes, Oklahoma, 
will be the fifth of its kind operated 
by the Department. Others are al- 
ready located in Texas, Kansas, and 
New Mexico, with up to a dozen addi- 
tional plants under consideration un- 
der the government helium conserva- 
tion program. Because of the missile 
and atomic energy work in this coun- 
try, needs for the gas are expected to 
continue to increase. 
Annual consumption of helium has 
j in the last twenty years to 
San high of 330 billion cubic 
feet per year (an increase of over 70 
percent). At the same time, no new 


ered. About ten times the yearly con- 
sumption is now wasted in the nor- 


“mal burning of fuel gases containing 


helium. 

According to t plans, the 
major share of helium recovered will 
be extracted by plants built and oper- 
ated by private industry, then sold 
on a guaranteed basis to the govern- 
ment. The Keyes recovery operation 
will be supplied with six large type 
Cooper-Bessemer gas engine compres- 


sors. 


In a move we sang growing in- 
terest in mol and tungsten 
istry, six new chemicals have 
been added to production by Climax 
Molybdenum (American Metal Cli- 
max). The materials are: phospho 12 
molybdic acid, silico 12 molybdic 
acid, molybdenum dichloride, molyb- 
denum trichloride, molybdenum tri- 
bromide and tungsten pentabromide. 
Phospho and silico molybdic acids are 
distinguished by high solubility in 
water and ethers, alcohols, and ket- 
ones. The dichloride, tungsten 


melting points. They appear to have 
possibilities as intermediates. Pro- 
duced at the company’s Langeloth, 
Pa., plant, the metais are available in 
experimental quantities. 


Oxygen production for steelmaking is 
expected to increase 75 t at 
Dominion Foundries and Steel, Ltd. 
when a new oxton plant goes on 
stream this summer. Located at Ham- 
ilton, Ontario, the $2 million plant 
will have capacity of 150 tons a day. 
The new unit, the third built by Do- 
fasco within five years, will bring the 
firm's total capacity to 350 tons. 


oxo alcohol capacity is 
by Gulf Oi when a multi- 
million dollar production t is 
completed at its Philadelphia Re ’ 
The new plant will imari 
geared toward production of isoocty 
and decyl alcohols, as well as a 
broader range of alcohols and other 
oxo ucts. Feedstocks for the unit 
will be supplied from refinery opera- 
tions at Philadelphia, supplemented 
by olefinic fractions from other Gulf 
refineries. 


sources have been discov- 


n- 
tabromide, and trichloride, have high 


Straight talk on 


Pumping Muriatic Acid 


Old-time process engineers used to shudder at the 
thought of pumping muriatic (hydrochloric) acid. 
This highly corrosive acid, as is well known, attacks 
most metals and packing materials, so that before 
the advent of Vanton Pump’s unique sealless design, 
it presented a chronic and annoying pumping 
problem. 

Two standard solutions were available in those 
days, neither of them completely satisfactory: one, 
rubber pumps, of conventional design, and with the 
usual seal problems; the other, pumps made of 
Hastelloy C, a special corrosion-resistant alloy, 
with special seals. This was extremely expensive, 
as these small-capacity pumps often cost consider- 
able sums. 

A Vanton sealless plastic pump now does the 
same job, without shaft seals, leakage, or mainten- 
ance problems—at one tenth the pump cost! 

Vanton’s solution is a combination of two new 


ideas: new materials, plastics, that resist attack by 
almost ary corrosive material going; and a radically 
new design, that eliminates shaft seal problems by 
simply eliminating shaft seals! Vanton sealless 
plastic pumps are now in use in factories throughout 
the nation, handling everything from sulfuric acid 
and hypochlorite bleach to abrasive slurries and 
contamination-sensitive solutions as well. 

No matter what your corrosion, abrasion, or con- 
tamination-sensitive pumping problem may be, you 
deserve to take a look at what Vanton’s combination 
of new design and new plastic materials can do for 
you. Write for descriptive literature to Vanton Pump 
& Eqpt. Div., Cooper Alloy Corp., Hillside, N. J. 


Vanton Pump and Equipment Division 


cooper ALLoy 
Corporation «+ Hillside, New Jersey 


For more information, turn to Data Service card, circle No. 77 
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Filters for extreme conditions... 


element suspended in liquid 
oxygen, the other end was 
heated electrically. Neither the 
clement itself nor the fused 


THERMAL SHOCK 


Purolator metal filter media can take it 
How much thermal shock can a filter withstand? 


In a recent series of experiments, various samples of 
Purolator metal filter media stood up under temperature 
gradients, across short lengths, of up to 500°F...and could 
have taken more. There was no effect on filter efficiency. 
Thermal shock is only one of the difficult operating prob- 
lems Purolator’s staff of “Q” and “L” cleared-filtration 
experts handle regularly. They can design and produce 
the exact filter needed to remove any known contaminant 
from any known fluid under any operating conditions. They 
have produced filters and separators to operate within the 
following wide ranges of conditions: 


TEMPERATURES: from —420° to 1200°F. 

PRESSURES: from a nearly perfect vacuum to 6,000 psi. 
RATES OF FLOW: from drop by drop to thousands of GPM. 
DEGREES OF FILTRATION: from submicronic to 700 microns 
(in various media). 

No other filter manufacturer can offer such complete serv- 
ices to handle so wide a range of tough operating conditions. 
These brochures outline what Puro- 
lator can do for you, or, if you have 
an urgent filtration problem, call 
Jules Kovacs, Vice President in 
charge of Technical Sales . . . or send 
him the details of your application. 


Filtration For Every Known Fluid PU re O LATO ee 


PRODUCTS, Inc. 


RAHWAY, NEW JERSEY AND TORONTO, ONTARIO, CANADA 
For more information, turn te Data Service card, circle Ne. 76 
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the filter was prepared for the 
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A technician at Pfaudier uses 
the new “Pfaudiertron” to test 
glass continuity in a large 
giassed-steel vessel. A con- 
stant voltage electronic tester 
designed for non-destructive 
testing of surface continuity 
in glassed-steel equipment, 
the new instrument is claimed 


Design of the new St. Paul Ammonia Products 
plant at Pine Bend, Minn., calls for using either 
natural gas or butane as raw material. Project 
contractor was the Lummus Company. 


| This largest titanium head shape ever formed 
measures 54 inches in diameter, has a thickness 
of 0.085-inch, and weighs 50 pounds—about 14 
as much as a comparable steel head shape. 
Producer is Lukens Stee! for Curtiss-Wright Corp. 


Cia Paulista 
Analy 
a 


Probably the first locomo- 
tive ever packaged in poly- 
ethylene! Being shipped to 
South America, this loco- 
motive had to be protected. 
Packaging job was done by 
Canton Containers, Canton, 
Ohio. 
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Encapsulated reactor model, displayed by Babcock and Valves, fittings, piping, from the microscopic to the out- 


Wilcox, is examined by one of thousands of curious visi- size. This giant example was shown by Crane. Particularly 
tors who swarmed through the recent Atomfair at the noticeable at the Fair was the increasing use of the rarer 
Cleveland Nuclear Congress. Attendance was good, ex- metals and alloys in fabrication of chemical processing 
hibitors expressed confidence in the nuclear sales picture. equipment and accessories. 


CLEVELAND 
MEETING 


Arthur Compton speaks at 
the A.I.Ch.E. luncheon in 
the Empire Room of the 
Cleveland-Sheraton. 


Robert Gibrat (right), presi- 
dent of indatom (France), 
snapped at Cleveland press 
conference. Left is D. C. Le- 
febvre of the French Power 
Bureau, Wash., D. C. 


= 


Instrumentation, also, was one of the leading Specialized heat transfer equipment for high-temperature nu- 
themes of the exhibition. Traceriab, whose booth clear service was also a feature of many booths, including that 
is pictured above, was only one of many who of Griscom-Russell (above). Here, again, titanium, zirconium, 
unveiled new systems. and new'y-developed alloys were much in evidence. 
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institutional news 


ECPD Brochures to aid 


the young engineer 


Two new brochures, Your First Five 
Years, and Personal — have 
just been published 
or Pa Part of 
the First Five Years of 


ECPD, ECRD, they are designed to the 


years als the -graduate 

when he is his and 
establishing his own professional 

goals. 

Your First Five Years outlines the 
challenge to the young graduate em- 
barking upon an engineering career, 
cites several guiding principles, and 
suggests a six-point program consisting 
of orientation and training in practice, 
continuing education, essional 
identification, responsible citizenship, 
selected reading, and personal apprais- 
al. It is in this period, the brochure 


says, that the must to 
grow prof by virtue of his 
own initiative and perseverance. The 
suggested program is intended to he 
him realize his fullest potential as a 
professional man. 

Personal the second in 
the series, has issued in a newly 
revised edition. The Ra > self-ap- 

aisal form utilizes the questionnaire 
to help the yo. 
periodically evaluate himself and 
progress in the field. The form, a 
down into sections: job, personal, pro- 
fessional, and general am for 
development, identifies the standards 
to which a young engineer must ad- 
here if he is to achieve high standing 
in his profession. 

These publications are available, 
along with Selected 


for 
Young Engineers (noted in CEP 


at Lukavaz, 


Growth in markets for polyethylene 
has brought about an expansion of 
Chemical at Orange, Texas. 

new unit will produce a variety 


products of low and 


density. Plant e is 
expected to be com by the 
summer of 1960 


FABRICATION 
GRAY IRON AND STEEL FOUNDRY 


OUR experience in producing welded 

steel plate structures dates back to 1910. 

We have the experience, the know-how and the 
facilities to design and fabricate 

almost any type of structure required by the 
chemical industry. Your request for information 
or estimates will receive careful attention. 


POSEY IRON WORKS, INC. 


LANCASTER, PENNSYLVANIA 


MOQUOCIS ASPHALT PLANT 
+ TUNNEL AND MINE EQUIPMENT 


For more information, turn te Data Service card, circle No. 119 
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— 
Ape), a separate tems, o frie 
Young Engineers. 
ae of this year, the plant will be, it is 
believed, the only sulfuric acid manu- 
re facturing facility in Minnesota. 
a 
Yugoslavia, will be by Monte- 
catini and Ansaldo. The companies 
oy have joined forces to supply the tech- 
_f nical know-how and equipment at an 
ea! estimated cost of about $8% million. 
| 
| 
DIVISIONS: 


Nature produces refrigeration (snow, 
sleet, and hail) indirectly by change of 
atmospheric pressure to bring warm 
water vapor in contact with cold air. 


As a method of industrial refrigera- 
tion, jet vacuum refrigeration is thor- 
oughly established and is successful in 
many hundreds of industrial plants in 
capacities varying from a few tons to 
4500 tons. 

The unit sketched can be placed out- 
doors and operated continuously or in- 
termittently in any climate. The equip- 
ment adapts itself readily to automatic 
control or is very easy to contro! manu- 
ally. The unit is self-supporting. There 
are no moving parts, no noise, no vibra- 
tion. The maintenance and supervision 
required are negligible. 


CHEMICAL ENGINEERING PROGRESS, [(Vo!. 55. No. 5) 


While most vacuum installations are 
used to cool water, vacuum cooling is 
particularly efficient for cooling chemi- 
cal solutions. Instead of the usual ex- 
pensive heat transfer surface, only 
simple corrosion-resistant vessels are 
needed. Some process plants have 
dozens of separate units totaling thou- 
sands of tons of refrigeration just for 
the purpose of cooling chemical solu- 
tions. Their record of savings is re- 
markable. 

There are many other applications, 
too. Fresh vegetables and other moist 


Refrigeration 


In each case, water is its own re- 
frigerant or cold air serves the pur- 
pose. Jet vacuum refrigeration comes 
nearest to this natural refrigeration. 


solids are readily cooled by jet vacuum 
refrigeration. By adding a heat ex- 
changer bundle inside the vacuum 
chamber, gases can be cooled without 
circulating any liquid. In some cases, 
the automatic de-aerating effect of 
vacuum cooling is important. 

Many installations of old style me- 
chanical refrigeration could be re- 
placed profitably with vacuum refrig- 
eration, which costs much less to buy 
and somewhat less to operate. , 

All inquiries will be given careful 
engineering study without obligation. 


Crnll-Reynolds 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, N.Y. 38, N. Y. 
Chill-VACTORS® + Steam-Jet EVACTORS® Aqua-VACTORS@ Fume Scrubbers Special Jet Apparatus 


For more information, turn te Data Service card, circle No. 82 
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industrial news 


Development contracts for the use of of Gases, Liquids, and Solids, held Analysis, Advanced Theory of the 
its organic chemicals have been en-_ in University. Design of Digital Computers, 
tered into with four leading firms by Several of ye ters Programming and Artifi- 
Meal & Thermit Corp. Goodrich is were on the sub ie therm cial ntelligence. 

working with vinyl tin monomers to namic properties of boron compounds 

produce pen for a new type Also included was Mollier Enthalpy- The development of power reactors 
plastic; t Mobay contract covers Entro y Charts for High Tempera- “Sing nuclear superheated steam is 


the development of catalysts for cellu- 
lar urethanes used in insulation, and 
airplane and automobile seat uphol- 
stery. The agreement with 
Chemical covers deve t of 
M&T’s fungicidal materials for use 
in agricultural chemicals and water 
base paints. Permachem is using Tri- 
butyltin Oxide in its permachem, the 
trade name for formulations used as 
bactericides. Similar formulations are 
also being used in celanese yarn fab- 
rics to preserve them from deteriora- 
tion from perspiration. 

“Never in the History of science and 


ns been so dependent upon 
wledge of the i 

as it is today,” accordin 
L. Hoyde, president of Purdue Uni- 
versity. He spoke at the opening of 
the Symposium on Thermal Properties 


ture Plasmas. 

The 4-day session, sponsored by 
ASME Heat Transfer Division, in co- 
operation with the University’s Ther- 
mophysical Properties Research Cen- 
ter, was a by 150 scientists 


University of Michigan this summer, 
according to tentative plans just com- 
pleted. Eighteen other classes, in ad- 
dition, will be given as part of the 
Engineering Summer Conference at 
the University. The intensive non- 
credit classes (each one runs for a 

of under two weeks), are de- 
signed for marie <p engineers and 
scientists. Several classes cover the 
subject of computers comprehen- 
sively. Among these are: Introduction 


to Standard Methods of Numerical 


contemplated by ACC. The commis- 
sion has invited from indus- 
try for a am which will include 
the development of fuel materials and 
methods of steam separation and heat 
transfer. Advantages, it is felt, are in 

ible reductions in fuel cost 
Browght about by increased plant effi- 
ciency due to steam tem 
ture. Also a 
associated equipment might be made 
possible oF of dry steam at the 
turbine. 


The Zirconium Association has been 
formed by a group of sixteen com- 
panies that ce, melt and process 
zirconium. > is to expand uses 
of the metal and establish a center 
from which to develop cooperation 
between industry and governmental 
agencies. Offices of the association 
are in Cleveland, Ohio. 


An A.LCh.E. Technical Manual 


Bubble-Tray Design 


Manual 


prediction of fractionation efficiency 


by the Distillation Subcommittee of the Research Committee 


e Enables the engineer to predict efficiencies for commercial bubble trays used in multi- 
component fractionation. © Contains sample calculations made on plant-scale columns. : 
@ Includes calculation form sheets for the use of the reader. (Additional sheets may 
be purchased.) ; 
(One bound in book but also available for separate J 
purchase) 
prices are postpaid 
Hard covers, gold stamped, 64%” x 91%”, 94 pages, fi 
attractively designed and printed. fi; 
7 L 
il 
1. Theory , 1 AMERICAN INSTITUTE OF CHEMICAL ENGINEERS N 
Il. Methods Calculati 
.. 14 25 West 45 Street 
III. Research Results ...... 25 New York 36, New York | 
IV. Efficiency Prediction | 1 
Vv Ba rag EERE 63 j _ Enclosed is my check for................ (Add 3% sales tax for delivery in A 
72 | New York City.) Send me....... copies of the Bubble-Tray Design Manual. 
VI. Multicomponent Systems 74 ; 
VIII. Fractionation ....... 76 | w 
terature Cited .......... 87 
Tables 1 through 6 ....... 89 
Sponsoring Companies .... 94 Member ( ) Non-member 
CH 
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engineers. 
ee A course in “Advances in Chemical 
a Engineering” will be offered at the 
technology has development and 
| 
| 
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industrial news 


New-type molecule seen stepping 
stone to heat-stable plastics. New 
compounds of boron and phosphorus, 
christened “phosphinoborines,” have 
been synthesized in the labs of Amer- 
ican Potash & Chemical. The newly- 
synthesized molecules, described as a 
“linear chain of repeating, tetracoor- 
dinate phosphinoborine units,” with a 
high molecular weight of about 12,- 
500, may, it is claimed, lead to de- 
velopment of plastics capable of 
resisting temperatures up to 750°F. 


Proposals for the building of nuclear 
power reactors in E were con- 
sidered when the US-EURATOM 
Joint Research and Development 
Board met in April. The proposals 
were invited under the Agreement 
for Cooperation between AEC and 
EURATOM (European Atomic En- 
ergy Community) which went into 

ect early this year. It contemplates 
a joint research and development pro- 
gram with its main objective to bring 
into operation large scale power 
plants using nuclear reactors devel- 
oped in the United States. Operating 
conditions would approach the range 
of conventional energy costs in 


Europe. 


Closed-circuit television was used ex- 
tensively at the recent Geneva Con- 
ference on the Peaceful Uses of 
Atomic Energy. Sets, strategically lo- 
cated ar the Exhibition, showed 
French and English versions of the 
technical discussions at the Palais des 
Nations. 


A corporation in the Bahamas, Hooker 
Chemical International, Ltd., has been 
formed by Hooker. Purpose is manu- 
facturing and marketing activities in 
Latin American Countries. Hooker 
Mexicana has also been formed pri- 
marily to manufacture phosphates in 
Mexico. 


A one-day school for chemical engi 
neering teachers will be conducted by 
Standard Oil of Ohio this fall. An- 
nouncements for the sessions, which 
will take place at Sohio’s recently 
completed integrated refinery in To- 
ledo, Ohio, on October 16, have al- 
ready gone out to the partici oy 
colleges. Clyde Bruggers, of 

in charge of the sc 
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SPERRY 
FILTER 
PRESS 


HELPS YOU MEET 


FREE SPERRY CATALOG r 

po! outstanding performance of low- 

ther investigation. Write today for 

free copy oft ~! 

log, detailed of 

Plate-Shifters, Closing Devices 
her Labor -Sa Saving Ac 


D. R. SPERRY & CO. 


6. M. 
833 Merchants Ex. Bidg., San Francisco, Cal. 


Sperry Filter Presses can 
be made with new glass- 


reinforced Polyester plates 
and frames. 


THE CHALLENGE OF TOMORROW 


Tomorrow always comes ...and with it comes new demands for 
faster production cycles . . . gre<*er filtering capacity .. . and 
sometimes increased filtering pressure. 

Today’s plate and frame Sperry Filter Press helps you meet this 
challenge—now and in the future. 

Sperry Filter Presses are simple, versatile in design—adaptable to 
most changing conditions— yet custom engineered to do a consis- 
tent day-in, day-out job of meeting your current schedule most 
efficiently and economically. 

The flexible Sperry Filter Press can handle most filterable mix- 
tures and most filter media . . . with center, side or corner feed; 
open or closed delivery; high or low temperature control; and your 
choice of labor-saving devices, including hydraulic closing devices 
and plate shifting equipment. 


it Sperry Filtration merits your Aan 
he complete Sperry ta. 


Seles Representatives 


George Tarbox 
808 Nepperhan Ave., Yonkers, N. Y. 


M. Pitheshy 


& McCabe 
847 €. 17th Denver Colorado 


4101 ‘Sen Jecinto: Houston, Texas 
For more information, turn to Data Service card, circle No. 22 
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industrial news 


Quadruple startup in 
ethylene oxide 


Four plants in three countries are 
laced on stream by Scientific 


In the space of thirty days, Scien- 
tific Design Co. of New York has put 
into operation four ethylene oxide 
lants in three different countries: 
efferson Chemical’s plant at Port 
Neches, Texas; Societe Chemique des 
Derives du Petrole’s at Antwerp, Bel- 
Chemische Fabrik Holten’s at 

udwigshaven, Germany, (the com- 

y is a subsidiary of Badische Anilin 
& Soda-Fabrik, Ruhrchemie Aktien- 
gesellschaft, and Th. Goldschmidt); 
and Erdoelchemie’s at Dormagen, 
Germany, (a subsidiary company of 
Farbenfabriken Bayer, The British 
Petroleum Co., Ltd.). 

Contracts have also been awarded, 
says Scientific Design, for three new 
ethylene oxide plants. The buyers: 
Erdoelchemie, Dormagen, Germany; 
Societe Chimique des Derives du 
Petrole, Antwerp; and Naphtachimie, 
Lavera, France. All are repeat cus- 
tomers. 

The new Erdoelchemie plant will 
be adjacent to the unit just com- 


Ethylene oxide plant just placed on 
stream by Erdoeichemie, Dormagen. 
Germany. 


missioned. The two units together, 
with a combined capacity of about 
79 million pounds a year, will con- 
stitute, it is believed, the largest ethyl- 
ene oxide plant outside the United 
States. 

For Societe Chimique des Derives 
du Petrole, and Naphtachemie, the 
new plants, to be on stream by 1960, 
will double existing capacities. All of 
the plants use SD’s direct oxidation 
process. 


Largest sea water distillation plant 


New $11 million Aruba plant com- 
bines sea water conversion with 
production of surplus electric 


power. 


Said to be the world’s largest single 
installation for converting sea water 
to fresh, a new distillation plant in 
Aruba, D.W.1., is now turning out 
some 2.7 million gallons of distilled 
water per day, plus a surplus of 15,000 
kilowatts of marketable electric power. 
The process combination, says Sing- 
master & Breyer, designers and build- 
ers of the plant, may point the way to 
lower prices for converted sea water 
in many parts of the world. A large 
installation of this type could, under 
favorable circumstances, produce fresh 
water for as little as $1.00 per 1,000 
gallons, claims S & B, assuming a 
credit from power sales. (Initial cost 
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estimate for the Aruba unit is $1.75 
per 1,000 gallons). 

Five independent lines of sextuple- 
effect evaporators are used at Aruba, 
each with a capacity of 540,000 gal- 
lons per day. Source of energy is 
heavy residual fuel oi! from the local 
Lago refinery, Steam from two Bab- 
cock & Wilcox 200,000 Ib./hr. boilers 
(one a standby), operating at 875 
Ib./sq. in. and 820°F, enters two 
turbo-generators, each rated at 7,500 
kilowatts at 0.75 power factor. Boiler 
makeup is distilled water from the 
evaporators. 


Special descaling system 
Key to plant efficiency is said to be 
use of the “Scalemaster,” a process 
developed and supplied by G. & J. 
Weir Ltd. (Glasgow, Scotland), who 
also furnished the evaporators. The 
method is based on a ferric chloride 
treatment which keeps dissolved cal- 
continued on page 142 


New carbon black 
synthetic rubber 


Fifteen percent more road life 
claimed by Goodrich-Gulf Chemi- 
cals for new tire tread material 
now in volume production at Port 
Neches, Texas 


On stream at the Port Neches, 
Texas, plant of Goodrich-Gulf Chemi- 
cals is 15 million pounds a month 
pe for production of a new cold 
rubber containing an intimate mix- 
ture of carbon black. Half of the 
existing styrene-butadiene copolymer 
lines at the Port Neches plant have 
been converted to the new produc- 
tion, along with their recovery and 
drying equipment. Cost of the switch- 
over: about $1% million. 

Used as tire tread and retread 
stock, the new material is claimed to 
have up to 15% more road life than 
present synthetic rubbers. Secret of 
the process, according to Goodrich- 
Gulf, is hydraulic injection of slurried 
carbon black into a turbulent stream 
of liquid rubber; present practice is 
dry mixing of the reinforcing agent. 
The added tread life is said to have 
been substantiated by road tests con- 
ducted by several tire manufacturers. 


World's longest zipper 
Feature of the Port Neches installa- 
tion is the handling equipment for 
the large amount of carbon black re- 
quired. Unloaded from railroad cars, 
continued on page 140 


Zipper belt conveyor, more than 500 
feet long, carries carbon black from 
railroad cars to storage silos at Port 
Neches, Texas, plant of Goodrich-Gulf 
Chemicals. 
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ON STREAM, ON TIME ... these Kellogg heat exchangers, 

fabricated in the company’s Jersey City shops, are just a few of the thousands 

Kellogg has put into service for leading petroleum refiners and chemical —~ 7 
companies throughout the world. Stacked-unit fabrication techniques Se g 
in the plant assure alignment and cut erection time in the field. s 

For prompt deliveries plus design and engineering excellence at 
optimum cost, call Kellogg’s Fabricated Products Sales Division. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadians Kellogg Company Limited, Toronto « Kellogg International Corp., London « Kellogg Pan American Corp., New York 
Socteta Kellogg, Parts « Companhia Kellogg Brastictra, Riv de Janetreo « Compania Kellogg de Veneruela, Caracas 


For more information, turn to Data Service card, circle No. 50 


Synthetic rubber 

from page 138 q 
the powdery material is discharged FREI PUMP 
into a zipper belt convevor more than 
500 feet long. The belt, made by 
B. F. Goodrich, is automatically closed 


into a tube by rubber zippers as it 
leaves the unloading zone. After 
grinding, the carbon black is slurried 
and injected into the liquid rubber. 
Addition of a coagulant (acid) pro- 
duces instantaneous blending. After 


WENDNAGEL conventional filtering and drying pro- 
cedures, the “Ameripol Micro-Black” 
me ri olycel Tanks ; masterbatch is compressed into stand- 

AN | ard bales. 
WOOD TANKS BUILT FOR USE ih. 
| seen by Goodrich-Gulf for their new 


rubber include belting, insulations, 
and molded and extruded products 
intended for heavy duty service. 


ar 


a 


Licenses for the sea disposal of low- 
level radioactive wastes are pro 

by AEC for two New England : 
under the permits, Walker 
Truckin ‘o., New Britain, Conn., 
would authorized to dispose of 
waste by-product material (radioiso- 
topes) and waste source material 
(uranium and thorium); New Eng- 
land Tank Cleaning Co., Cambridge, 
Mass., would handle by-product ma- 
FOR terial. Each firm would be authorized 


STORAGE & PROCESSING to collect pre-packaged waste materi- 


als from Commission-licensed users, |. TEFLON Packing 4 
To meet today’s competition you must| and to of the materials in the Ne 
_ Ways to do this is by using Wendnagel| enough to ensure sinking to at least 2 Housings of #316 or 
1,000 fathoms (beyo' the Con- Carpenter 20 Stainless, 
This pow type of lining has proved tinental shelf). Monel, 
in actual use—it has longer life, costs _Zirceaium, to meet 
less than Wood Tanks with old style| U%* of sodium reactor coolant as a : 


“ need 
linings, costs less than rubber lined high-level radiation source for indus- : 
steel or alloy metal tanks. Polycel is an| trial processing will be studied by as: . 
advancement in Atomics International, under contract 

a substitute or temporary construction./ 1 AEC. The proposed study will in- ® 

tite for| clude not only the feasibility of using ECO GEARCHEM® Pumps 


tions. the sodium coolant for industrial proc- are the only completely non-con- 


essing purposes, but also the possi- 
----------------- of integrating such a radon | pumps on ll sores 
a 620 W. Cermak Road, Chicago 16, ll. at Hallam, Nebraska. Full power op- eed prea of gang 
C) Please send dota on Polyce! Tanks. || eration of the 75,000 net electric kilo- | Specify for chemically pure prod- 
j| watt Hallam plant, being built by the ucts. Write for literature. 
Name | Commission and the Consumers Pub- ECO ENGINEERING CO. 
Company ! Bon District, is expected in late 12 New York Ave., Newark, N. J. 
oi Construction of a new bulk sulfuric 
City Zone acid terminal started by Dixon Chem- 
ical at Fall River, Mass. The terminal 
State will a storage capacity of 3200 ae 
tons and blending facilities to make 
any Je of id the big name in pups 
} for the process industries 
For more information, circle No. 25 For more information, circle No. 90 


140 May 1959 CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 5) 


re Here’s the Answer | 
Be to Today’s competition | 
a 
CH 


EXPERIENCE 
that belps you cut cost: 
RUBBER TOBACCO 5 
CHEMICALS PHARMACEUTICALS 
FOODS EXPLOSIVES ; 
PLASTICS CERAMICS 
TEXTILES PAPER PRODUCTS 


end many, many others, covering 
nearly every product where 
@ drying process exists * 


CONSULT THE EXPERTS 


The one best, exact, commercially 
practical method of drying your 


product. 


How to attain highest production rate 
in pounds of stock per hour per square 
foot of drying crea, economically. 


Air flow data 

Required temperatures 
Required heating surface 3 
Dryer length and design 


Possible simple changes in stock prep- 
aration prior to drying, to aftain maxi- 
mum quality and efficiency. : 
Controls required to maintain quality 
and quantity drying in uniform, con- 
tinuous production. 


Sargent’s Drying Research Laboratory offers you an 
invaluable source of wide experience and practical, 
down-to-earth knowledge. Wherever there's a drying 
process, in research or production, our laboratory 
staff is highly qualified to serve, advise, recommend 
and, with Sargent engineers, design the proper drying 
equipment for your particular product. 


PHILADELPHIA 19 — F. E. Wasson, 519 Murdock Rood 
CINCINNATI 15 — A. L. Merrifield, 730 Brooks Avenue 
CHICAGO 44 — John Low & Co., 5830 West Loke St. 
DETROIT 27 — Clifford Armstrong Co., 16187 Grand River Ave. 
HOUSTON 17, TEX. — The Alpha Engineering Co., Box 12371 
CHARLOTTE, N.C. — W. S. Andersen, Coroline Specialty Co. 
ATLANTA, GA. — J. 8. Angel, Mortgage Guorantee Building 
TORONTO 1, CAN. — Hugh Willioms & Co., 27 Wellington St. East 


For more information, turn te Data Service card, circle No. 102 
CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 5) May 1959 141 


; 
| 
‘eM UP AND 
gust WRAP 
a 
| 
3. 
5. 
| 
9. 
| 
10. 


_Jacketed Spring Loaded 


PLUG VALVES 


@ 2-WAY OR STRAIGHT 
SPRING LOADED 


LONG ON SERVICE...SHORT ON MAINTENANCE 


H & B's new fully jacketed spring loaded plug valves feature an inverted 
tapered plug inserted and lapped into the housing from the bottom of the 
valve—then spring loaded. The spring wedges the plug to a perfectly tight 
seal, eliminating troublesome leaks. Easy to operate—no big handwheel ... 
no freeze . . . no “breaking loose” necessary. Easy to clean. Made in two port 
or multi port design, with any special stop arrangement desired. 


Bulletin J-57 sent on request 


HETHERINGTON & BERNER INC., 711 Kentucky Ave., Indianapolis 7, Ind. 


“DELANIUM” GRAPHITE BURST DISCS... 


FOR RELIABLE LOW-COST PERFORMANCE 


After 30,000 cycles at 75% of rated pressure, “Delanium” high- 
density graphite discs will still fail within the +5% ASME 
burst tolerance! 

Low-cost, replaceable discs are easily installed in 
re-usable carbon or aluminum holders. Ratings 
and sizes stamped on external “ears” are plainly 
visible, even when installed. 

Immediate delivery from stock on standard sizes: 
1” to 8”; burst pressure ratings 1 to 400 psig; 
operating temperatures to 650° F. Other sizes 
and ratings to order. Write for technical 

data and price schedule. 


KEARNEY INDUSTRIES 


DELANIUM GRAPHITE DIVISION 
P. O. BOX 501 SOUTH PLAINFIELD, N. J. 


For more information, turn to Data Service card, circle No. 61 
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Sea water 
from poge 138 


cium and magnesium salts in solution. 

Two streams leave the distillation 
system of the plant: the waste brine 
at 130°F about 75,000 ppm 
salinity, which is pumped back to the 
sea; and the distillate, which contains 
less than 5 ppm of solids. This distil- 
late is split into two streams, one for 
municipal consumption in Aruba, and 
one for the Lago refinery. The stream 
intended for Aruba has its low pH 
(about 5.5) corrected to 7.2, and its 
taste improved by passage over coral 
limestone and by aeration. It is then 
chemically treated to raise its pH to 
8.3, filtered, and stored for distribu- 
tion. 


Rights to the production of acetylene 
and ethylene under a large group of 

ents relating to the Wulff 

ve been acquired by Wulff Process 
Company. Purchase was made from 
Lummus, Koppers and Fluor. While 
basic rights to the process are owned 
by Wulff, these agreements bring to- 
gether improvements develo 
the neve Therefore, 
of the process can take advantage of 
latest techniques in regeneration, 
cracking and gas separation and puri- 
fication developed in connection with 
the process. Also concluded are 
agreements covering engineering and 
construction of Wulff plants through- 
out the world by Lummus, Fluor and 
Koppers. 
A new geothermic source of energy 
has been located on the slopes of 
Mount Amiata, in Italy. The So. di 
Larderello, which operated the geo- 
thermic resources of the same name, 
has, after a year of study, thought in 
similar endogenic forces in one of 
Italy’s most important mining areas. 
The steam jet exploded at less than 
1000 feet. Pressure is estimated at 
6000 kilograms and temperature 
ranges between 140 and 170 centi- 
grades. 


To acquaint the engineer with meth- 
ods of applied research management 
in industry is the goal of a new gradu- 
ate evening course being offered this 
fall in the chemical engineering de- 
partment of the Illinois Institute of 
Technology. Dealing with supervising 
personnel, organizing a staff, — 
ing budgets, planning research pro- 
grams, and evaluating the results of 
research, the course will emphasize 
the smaller groups in large laboratories 
and medium-sized research depart- 


ments. 
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JACQUES WOLF & CO. SOLVES PROBLEM: 


How to maintain constant, undeviating pressure 
in the production of highly corrosive chemicals 


Precise, non-fluctuating pressures must be maintained in continuous 
processes at the Carlstadt plant of Jacques Wolf & Company. Erratic 
pressure caused by drop in volumetric efficiency could ruin an entire 


batch of costly material. 


How Jacques Wolf solved the puzzle: Looking 
for an answer to the problem of holding 
constant pressure, plus that of increasing 
production, Jacques Wolf called on Aldrich. 
Aldrich engineers designed a pump which 
provided the proper corrosion resistance, 
fluid velocity and wear characteristics to 
insure dependable, continuous operation. 


Result: After five months of use, the Aldrich 
Triplex Pump has met all guarantees and 


the toughest pumping problems go to 


proven itself capable of continuous opera- 
tion. Working 24 hour days, 6 day weeks, 
the Aldrich Triplex Pump provides the 
necessary pressure without fluctuation, 
efficiently handling both alkaline and acidic 
materials. 

We'll be glad to send you full information on 
Aldrich Pumps and their advantages to you. 
Simply write Aldrich Pump Company, 20 
Gordon Street, Allentown, Pa. 


For more information, turn to Data Service card, circle No. 70 
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Philadelphia-Wilmington 
One-day Meeting 


A battery of seven experts from as 
many fields undertook to describe 
“New Advances in Chemical Engi- 
neering Practice” to an attendance of 
over two hundred at the Philadelphia- 
Wilmington Section (D. G. Evans) 
Seventh Annual All-Day Meeting at 
the University of Pennsylvania, March 
31. This year continued the Experi- 
ence in Industry Sengotom initiated 
to give younger members of the pro- 
fession an opportunity to share the 
practical experience of successful en- 
gineers. 

Richard Fleming, Sun Oil, chaired 
the affair, which got under way with 
M. L. Thorpe describing the advent 
of the plasma flame, which can pro- 
duce temperatures several times that 
of the oxyacetylene flame, and can 
fuse and vaporize all known materials. 
Several plasma producing devices all 
employ he same principle, an electric 
arc passing through a constrained 
region which serves to stabilize the 


arc. Stabilization is effected either by 
the low density core of a vortex flow, 
or by wall-stabilization technique. 
Some applications of this heat source 
are: natural gas reformation, carbon 
black manufacture, free radical source, 
growth of crystals, missile re-entry 
simulation, and wind tunnels. 

R. H. Jebens, Patterson Foundry 
and Machine, reviewed the status of 
solid mixing equipment, pointing out 
that while there is no single blender 
design which is universally acceptable 
because diverse factors enter into 
selection of a blender, most require- 
ments of each application can be met 
by modification of standard designs. 
Addition of a disintegrator blade to 
a double cone blender, or use of two 
speed drive for this apparatus, were 
cited as examples. 

Recent advances in biochemical 
technology from the chemical engi- 
neering viewpoint were explored by 
E. L. Gaden, Jr., Columbia University. 


At the Philadeiphia-Wilmington one-day 
meeting, M. L. Thorpe, Thermal Dy- 
namics Corp., graphically illustrates the 
operating range of the plasma torch 
at the session on Plasma: High Temper- 
ature Heat Source. At right is R. E. 
White, Villanova University, presiding 
chairman of the morning session. 


Most important difference between 
biochemical processes and their more 
conventional chemical counterparts, is 
the ial nature of enzyme catalysis 
biochemical reaction sys- 
tems require. 

D. E. Boyton, Hercules Powder, 
talked on advances in reactor design. 
The great number of concepts which 
should be considered 
in designing a reactor can now be 
handled on computers. Extraction and 
distillation columns, and the engine 
reactor, are important. Except a 


Tanks a lot... 


TANKS? We fabricate all kinds, shapes and sizes. Want something 
agitated? We make agitator tanks. Need something pressurized? We 
aie. Storage? We fabricate tanks for that, too. 
We make our tanks from your ideas — in stainless steel, monel, 
nickel, inconel, aluminum or carbon steel. 
Tanks of every description . . . corrosion resistant, plain, pressure 
(code), jacketed, storage or agitator — it makes no difference to 
Littleford; each metal has been used since its inception in the fabri- 


fabricate pressure 


cating of Tanks regardless of shape or size. Littleford Tanks are 


tailor made to your specifications. 


When you need tanks, bins, hoppers, or special 


Littleford has the experience and the equipment to produce the 


finest product available. Send 
quotation or ask one of our 
with your fabricating needs. 


© drawings or blueprints to us for 
i to assist you in connection 


Send today for your free copy of 
our new 16 page catalog — it's 
free. Better still, send us your 
blueprints for prompt estimate. 


ements CLOT TLE FORD 


453 EAST PEARL STREET, CINCINNATI 2, OHIO 


For more information, turn to Data Service card, circle No. 93 
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high rates of heat transfer and ease of 


ids handling are important, growth 
not expected in the area of fdized 


aie papers presented at the meet- 
ing covered “mini-plants”, saline water 
utilization, and overall trends in 
chemical technology. J. A. Knaus, 
Kellogg Co., discussed the role of the 
“mini-plants” in pilot plant programs. 
Factors such as justification of ex- 
penditure, scale-up reliability, quanti- 
ties required for evaluation, literature 
data available, and unit operability, 
must be considered in setting pilot 
plant size. 

According to O. M. Elliott, Sun 
Oil, water supplies should be used as 
they exist, rather than attempts made 
to convert them to pure water. No 
immediate prospects exist for desalt- 
ing sea water economically on a large 
scale. For partial desalting, ion mem- 
brane techniques are economical. 

A. Pechukas, GE, summarized the 
material user's view of industrial 
trends in the United States. Particular- 
ly significant is increased dependence 
upon imported raw materials, intensi- 
fied competition from overseas manu- 


facturers, and technological growth. 


Professionalism, modern fuels 
— action and licensing pro- 

ures are not the way to attain 
professionalism for engi , in the 
opinion of D. A. Stokes. The vice- 
president of Texas Butadiene and 
Chemical Company addressed the 
final session of the Joint Technical 
Meeting of the Sabine Area Section 
(Norman Wacks) and the Texas- 
Louisiana-Gulf Section of ACS on 
March 13. Stokes takes the position 
that professionalism can be achieved 
through the establishment of high 
standards of professional attainment 
by members of the appropriate pro- 
fessional societies. 

The 12-paper all-day meeting was 
attended by over 350 people, the 
largest number of participants since 
the annual series was instituted six 
years a 

Highlight of the gathering was a 
symposium on modern fuels. Covered 
was: Hydrotreating for Superior Jet 
Fuels and Kerosenes, led by G. T. 
Gwin, Humble Oil and Refining; 110 
Octane Fuel from Commercial HF 
Alkylation Unit, E. K. Jones, Universal 
Oil; High Energy Aviation Fuels, 
from the Petroleum Industry and its 
Relatives, R. A. Wells, Gulf Research 

continued on page 146 
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for Better Filtration systems 


There is no discounting skill and years of experience in 
the highly specialized work of designing complex chemical 
filters. Even though we at Buffalo Filters have a new name— 
our 45 years combined experience in engineering filtration 
systems for many of America’s largest firms, attests to our earned 
reputation. If you have a unique or unusual filtering problem 
—we can engineer it to your complete satisfaction. 


For further information, please write Buffalo Filters, Inc.: 
EDWARD A. ULRICH, PRESIDENT 
1807 ELMWOOD AVE. Victoria 5455 


Or contact one of our representatives: 


DEECO HUSON SALES & ENGINEERING CO. 
P. ©. Box 6644 2312 West Walton Avenve 

Houston 5, Texas Spok 13, Washingto 
D. B. GOOCH ASSOCIATES R. S$. LEE CO., INC. 

5018 First Avenve 50 Needhom Street 
Birmingh 6, Aleb Boston 61, Mass. 


JOHNSON RONEY I! & ASSOCIATES, INC. NELSON ENGINEERING SALES CO. 
P. ©. Box 26 524 Grant Building 
Clearwater, Florida Pittsburgh 19, Pa. 


VOLLMER INDUSTRIAL SALES CO. 
?. ©. Box 7 62 Berkshire Dr. 

St. Levis 17, Me. 

FREDERICK HERSTEIN & ASSOCIATES TORONTO COPPERSMITHING CO., LTD. 
P. ©. Box 1264 80 Knox Avenue 

Plainfield, New Jersey Toronto 8, Ontario (Canada) 


For more information, turn to Data Service card, circle No. 45 
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You're seeing 
more and more 
of this label 
lately.... so 
you formulate 


SULFAMIC 
ACID you can 
use this label... — 


The manufacturer 
of an ACID CLEAN- 
1 ER who displays 
this label on his 
product indicates 
he is using the 

finest Corrosion Inhibitor 
available. 


For complete information % 
on O’B-HIBIT and the dis- | 
tributors in your area, 


For more information, circle No. 96 
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and Development Company; Anti- 
static Agents for Jet Fuels, R. A. Bur- 
dette, Shell Oil. 


Economic evaluation 


The need for economic analyses as 
supplements to engineering studies 
was under discussion at the Maryland 
Section (Philip Messina) in February. 
James B. Weaver, manager of eco- 
nomic evaluation at Atlas Powder, 
gave economic evaluations required 
in the chemical field for the follow- 
ing various reasons: introduction of 
a new product, expansion of an exist- 
ing facility, removing a process bottle- 
neck, equipment replacement without 
any of production, substitu- 
tion of new types of equipment for 
existing facilities. 

The Maryland Section also partici- 
pated in an Engineers’ Week dinner 
meeting, along with SPE and other 
affiliated technical societies. Ninety 
students from high schools in the state 
who have excelled in studies of scien- 
tific subjects were honored. The group 
heard Alexander C. Monteith, vice 
president of Westinghouse, talk on 
Engineering in the Space Era. 

A professional person must accept 
the obligations of one. In the a F 
today you are either an aid to the 
solution of the world’s problems, or 
you are a part of the problem, said 
Clark A. Dunn, president of NSPE to 
the Bartlesville Section (R. C. Harri- 
son) February meeting. The first con- 
tribution an engineer can make to 
world peace is to aid our nation to 
maintain a healthy economy, he con- 
tinued. Also, in nations less industri- 
alized than ours, much assistance of 
an engineering nature is needed. But 
in too many instances, we have pro- 
vided funds or finished products rather 
than assistance in solving the country’s 
problems. We must help them to — 
themselves. Of equal wi 
the specific physical accomplishments, 
is the ede in which ow tasks 
are performed. The engineer must not 
ignore the social customs, or become 
scornful of the people he is attempting 
to help, or he may create more prob- 
lems in our relations with other nations 
than he solves. 


Fund campaign success 
Subscribing 135 percent of its quota 
in the fund campaign for the United 
Engineering Center, the Ohio Valley 
Section has become, along with four 
other founder society sections in Cin- 
cinnati, first in the country to go over 
continued on page 148 


jestment end pressere recording gauges 
optional. 


30C-50 Gel. Heavy Duty Change (an Mixer. 
Adjustable outer scraper, cover with cherg- 


Gel. Double Plenetery type 
Change Can Mixer with sheering action 
stirrers, ond variable speed reversing 
type moter. Jecketed cans and 

pertable trucks fer cans optional. 


© 1,2, 3, 4, 6, 15, 25, 50, 65, 
85, 110 ond 150 gol. sizes. 


Write fer complete information on these or other 


Leading mfrs. of 


mixinc 


GRINDING EQUIPMENT 


for over 90 years 


411-10 Gel. Double Arm Kneader with two speed broke 
trough ond 


operated lift optionel. 


© 4,210, 6% 
M4, 9234, 12 
x30, 4232, 
16240" sizes. 


#521C-14" 2 37" High 
Speed Three Roller Mill. Hydrevlic od 


equipment. 


types of 


CHARLES ROSS & SON 
COMPANY, INC. 


148-150 Classon Ave., 
5, N.Y. 


For more information, circle No. 21 
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© 1 pint te 150 
Ing pert, end gates on cons optionel. ~ 
© 8, 16, 20, 50 ond 
3 
raising ond lowering end 
ious type stirrers ond 
© 00,150 ond 
write: | 250 gal. sizes. 
O'B-HIBIT Ses 
P. O. Box 72 = 
ie Please send complete information 
on O'B-HIBIT Corrosion Inhibitor. A 


Blaw-Knox builds = setting nitrogen plant for Columbia-Geneva Steel Divi- 
sion of U.S. Steel Corporation. This is the first U.S. installation in a major steel plant to use 
coke oven gas as the source of hydrogen for ammonia production. Located near Provo, Utah, the new plant 
includes administration, maintenance and compression buildings . . . ammonia synthesis, storage and 
shipping . . . nitric acid production, ammonium nitrate production, prilling, packaging and shipping. 


STEEL MAKES 
NEW ADVANCE 
CHEMICAL OUTPUT 


Anhydrous ammonia, oxygen, sulfuric acid, 
nitric acid, ammonium nitrate solids and 

A world wide effort: From Italy, Monte- 
catini provided processes for gas purification, 
ammonia synthesis and nitric acid production. 
From Germany, the German-Linde Company 
supplied low temperature air and gas separa- 
tion units . . . and, for the first time in this 


country, the famous Lurgi process is used for 
sulfuric acid production. 

Blaw-Knox Company, Chemical Plants Divi- 
sion with headquarters in Pittsburgh. Branch 
offices in New York, Chicago, Haddon Heights, 
New Jersey, Birmingham, eo 
Washington, D. C., and 
for plants of distinction .. . 
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RENNEBURG 


PROCESS EQUIPMENT 


the. Chemical Industry. 


INSTRUMENT PANEL— 
“Nerve center of a 
large Renneburg de- 

ned and equipped 
chemical plant. includes 
furnace oyrometer; 
temperature indicating, 
ing and cont 
ling potentiometers; 
load indicating am- 
meter; and start-stop 
push ‘button stations 
with signal lights for 
each machine. Audio- 
warn operators 
possible 
ifficuities. 


DRYERS COMBINATION AMMON. 
(Au & Steam) IATOR-GRANULATORS 


COOKERS REACTORS PRESSES PILOT PLANTS 


KILNS + COMBUSTION EQUIPMENT + CALCINERS + FANS + COLLECTORS 
AIR POLLUTION CONTROL SYSTEMS + AMMONIATORS* + GRANULATORS* 
PUG MILLS EVAPORATORS - MIXERS ELEVATORS CONVEYORS ROASTERS 

*TVA Licensed Manvfocturer 


2639 BOSTON STREET, BALTIMORE 24, MD 


For more information, turn to Data Service card, circle No. 63 
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the top. One hundred and sixteen 
members of the section contributed 
$4,325 to the drive. Kenneth Petten- 
gill, chairman of the Ohio Valley 
Section, represented A.I.Ch.E. on the 
sponsoring committee of the local 
cam minimum quotas 
in ave been reached, 
the effort to pul all members of the 
Founder Societies who have not 
pledged continues. 


Ernest B. Fields, president of Cincinnati 
Gas & Electric, was chairman of the 
sponsor group which led the member 
gifts campaign in Cincinnati, and is 
shown being presented with a token 
of appreciation by the local section 
representatives. L. to r.C. Wandmacher, 
ASCE; J. E. Tobey, AIME; Fields; L. L. 
Bosch, ASME; K. H. Pettengili, A.1.Ch.E. 
chairman of the Ohio Valley section; 
W. A. Farris, AIEE. 


Also meeting 
The pros and cons of professionai 
ation are still of interest, as 
evidenced by the March Western 
Massachusetts Section (A. W. An- 
drews, Jr.). The meeting listened to 
Walter Kreske, a national director of 
NSPE, who helped formulate the 
legislation in Massachusetts, on “The 
Current Status and Future Trends in in 
Professional Registration.” . . . 
New Jersey Section (R. J. Boule) 
heard Peter D. Moskovits on the op- 
position side of the subject. According 
to Moskovits, the public neither knows 
nor cares about whether the en 
is registered or not. Prof 
ety certificates are at least ras good a 
state uivalents. . field 
Donald Q. Kern ad- 
dressed the Rochester Section (Arthur 
S. Diamond) in December. The talk, 
on Mechanically Aided Thermal Pro- 
cessing, was originally delivered by 
Kern at the Joint A.I.Ch.E.-ASME 
Heat Transfer and Fluid Mechanics 
Conference at Edgewater Beach, 
Florida, in the summer of '58. In 
continued on page 150 
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GIRDLER 6-43 


Hydrogenation Catalyst 


.-. /mproves reduction of 
oxides of nitrogen 
.-. lowers costs 


CATALYSTS FOR: 


Applications. Girdler G-43 Catalyst is a platinum 
base catalyst for promoting the reaction of oxides 
of nitrogen with hydrogen, carbon monoxide, 
natural gas, propane or other hydrocarbons... 
also between oxygen and hydrogen, carbon 
monoxide or hydrocarbons. Its superior activity 
and physical properties make G-43 the most 
effective, commercially available catalyst for the 
catalytic decomposition of nitric acid plant 
tail gases. 
Commercial experience. Highly active, G-43 is 
making possible the reduction of oxides of nitro- 
gen in tail gases to levels as low as 10 ppm. 
Extremely rugged, it is proving ideal for use in 
plants where power recovery turbines are em- 
ployed. When hot, has been exposed to air with- 
out the usual increase in catalyst temperatures. 
Has been exposed to temperatures as high as 
2500°F without disintegrating or losing activity. 
Experience proves G-43 can pay for itself from 
performance savings within three months. Esti- 
mated life is more than two years. 


Operating and physical characteristics. G-43 initi- 
ates reactions between hydrogen and oxides of 
nitrogen or oxygen at a temperature of 400°F... 
and between natural gas and oxides of nitrogen 
or oxygen at 800°F. In some cases, an excess of 
natural gas should be added to initiate reaction; 
then its flow can be reduced to near stoichio- 
metric quantities. Carbon monoxide and other 
hydrocarbons may also be used. 

It can be operated at an hourly space velocity 
as high as 50,000 vols./vol.; for optimum per- 
formance, 20,000 to 30,000 is recommended. 

G-43 has a bulk density of 55 to 60 Ibs./cu. ft. 
It is available in pellets of and %"x %”. 

Find out how G-43 and other Girdler Catalysts 
with our Technical Service can improve your 
processing. Write for free copy of Catalog 2000. 


HYDROGENATION GIRDLER CATALYSTS 


SYNTHESIS GASES AND 
HYDROGEN GENERATION 


Lovisville 1, Kentucky 


one CHEMICAL PRODUCTS DIVISION CHEMETRON CORPORATION 


NEW CATALYTIC PROCESSES 


For more information, turn te Data Service cord, circle No. 13 
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anuary, the section heard R. H. Wil- 
analyze Transport and Mixing 
Operations in view of recent studies 
on the intermixing of miscible 
streams, . . . An uncommon combina- 
tion—that of sculptor and chemical 
engineer. Harvey Moore is both. He 
ke to the National Capital Section 

. A. Wente) in January, about 
“Sculpture Metal Casting and Engi- 
neering”. Included were descriptions 
of some unusual metallurgy and 
chemical effects. . . . A general de- 
scription of cathodic protection as a 
weapon of the corrosion engineer, as 
well as a demonstration of the ther- 
mite welding used in cathodic work, 
was given the Alton-Wood River Sec- 
tion (Charles E. Kni ) in Decem- 
ber. Speaker was C. W. Ambler, cor- 
rosion consultant. . . . New uses and 
developments in conventional filtration 
equipment, such as the pressure cen- 
trifuge, were touched upon at the 
Section meeting in Janu- 

ary (V. N. Hurd). P. L. Stavenger 
was the speaker. His topic: New Tools 
for Liquid Solid Separation. . . . Pro- 
grams in the field of controlled ther- 


monuclear research throughout the 
world were outlined by Henry Hur- 
witz of GE before the Northeastern 
New York Section in January (W. L. 
Robb). Some of the problems which 
must be solved in to prove the 
technical feasibility of controlled 
thermonuclear power, were also 
touched upon. . . . Boron and its role 
in high energy fuels from the engin- 
eering standpoint was discussed by E. 
A. Weilmuenster at Western New 
York Section in January (Reed E. 
Garver). Weilmuenster is in fuels re- 
search at Olin-Mathieson. . . . Charles- 
ton Section (N. R. Kouba) heard 
Arthur Stosick, a member of the De- 

t of Defense’s Advanced Re- 
search Projects Agency, describes the 
performance characteristics and limita- 
tions of chemical propellants. The 
chemical limitations of both hydro- 
carbon and non-hydrocarbon fuels 
were considered. . . . Detroit Section 
(John Tourtellotte) held its annual 
Ladies’ Night in February, with an 
address by Minoru Yamasaki on arch- 
itecture in relation to . The 
way in which he develops this rela- 


tionship in his work was explained by 
Mr. Yamasaki. . . . Northern California 
(William B. Hauserman) departed 
from the beaten track at the January 
meeting with a discussion of the pro- 
posed public transportation system in 
the San Francisco area. . . . South 
Texas (W. G. Domask) in February, 
took a look at the question of patent- 
able ideas, how en com- 
panies are obligated to one another 
under employment contracts, and how 
an engineer can a release to 
market his patent elsewhere. Author- 
ity on the subject was J. W. Hayden, 

ical engineer and patent attorney. 
. . « Ladies’ night at Philadelphia- 
Wilmington Section (George F. Na- 
hill) traced the development of per- 
fumes from their earliest appearance 
in Egypt before 3000 B. C. to the 
present. Lecturer was Oliver Marton, 
chief perfumer for Shulton. . . . At the 
East Tennessee Section (James E. 
Williams) Porous metal filters and ap- 
plications of these was the topic dis- 
cussed in January. Stanley Sakol of 
Pall Corp. Micro Metallic Division de- 
scribed applications of these materials. 
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Best Paper Awards 
— Cincinnati and Atlantic City 


Com Gases, it dealt with solu- 
bilities of several liquids measured in 
compressed hydrogen, nitrogen, and 
carbon dioxide at two temperatures 
and at pressures up to 100 atm. Ac- 
cording to Prausnitz, the results of 
the study were interpreted with the 
virial equation of state, whose coeffi- 
cients are directly related to the 
theory of intermolecular forces. The 
analysis gives a correlation in terms of 
effective collision diameters which 
can predict gas-liquid equilibria for 
a variety of operations, such as high 
pressure absorption and Hydrofining. 

The 30-year old educator has been 


John M. Prausnitz (above) received 
the award for the best paper presented 
at the Atlantic City National A.I.Ch.E. 
meeting. Prausnitz, a faculty member 
in the Chemical Engineering De- 


at the University Cali- 
ornia, prepared the paper jointly 
with P. R. Benson, also of the Uni- 


at the University of California since 
1955, the year he received his doctor- 
ate from Princeton. 

Cincinnati Winners 

In a departure from established poli- 
cy, W. H. Darnell and Marvin L. 
Katz were both named by the presen- 


versity. Titled Solubility of Liquids n tation award committee of the Cincin- 


nati Annual Meeting for outstanding 

pers. Each of the two men, in a tie 
ar first place, was recipient of an 
award for his presentation. Katz, who 
is at the University of Michigan, de- 
livered a paper on the Effect of Ther- 
mal Cycling on the Heat Transfer 
Performance of Integral Finned Du- 
plex Tubes. An abstract of the paper. 
written jointly with Edwin H. Young, 
appeared in the April issue of CEP. 
Darnell, who is with Du Pont, took as 
his subject Drop-size Distributions 
from Pressure Nozzles. 


George H. Scheffler, with his appoint- 
ment as research associate, Chemical 
Research Department, Atlas Powder, 
assumes responsibility for work on 
Darco activated carbons for the Wil- 
mington, Delaware, firm. With Atlas 
since 1930, Scheffler was one of the 
original men assigned to the lab, 
then at Tamaqua, Pa. Richard B. 
Hoots succeeds to his post as manager 
of the Darco Experimental Labora- 
tory at Marshall, Texas. He moves up 
from assistant manager 


Sicon 


HEAT RESISTANT FINISH 


PROTECTS 
ENGINE SHROUDS 
OF THE 


MARTIN MATADOR 


When USAF TM-61 Martin Matadors are 
recalled for servicing and refinishing, SICON 
Silicone finish is specified because it meets 
the performance required. 

Sicon’s ability to withstand high temper- 
atures up to 1000°F. without breakdown has 


chined by us. 


creates a SMOKE SLEEVE for Coal 
Charging Cars used at Coke Ovens 


Made of Ductile Iron Grade 60-45-10, - 
this Smoke Sleeve was Dry Sand = 
Moided in three sections, 
shown here assembled for testing. 


Weights: top—Half Drop Sleeve, 248 
Ibs.; center—Half Drop Sleeve, 774 
ibs.; bottom—Drop Sleeve, 856 ibs. 


The entire job was completely ma- 


Whether the castings you need are 
classified as usual or unusual, we are 
anxious to prove to you that Kutz- 
town castings are accurately and 
economically produced! Drop us oa 
line or call OVerbrook 3-7351. 


and is 


won an enviable name for itself in the aircraft 
industry, as well as in many others. 
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Granville M. Read, chief engineer at | 


Du Pont for the past thirteen years, 
retired after a 43-year career. ‘Read 
inaugurated the “Year-in- industry pro- 
gram” under which engineering edu- 
cators spend a year as members of 


Du Pont’s Engineering Department. | 
His professional honors include the | 


annual SME medal for distinguished 
service in 1955. He was also named 
Delaware’s Engineer of the Year by 
NSPE, in 1957. Read is a director of 
the Remington Arms Co., Du Pont 
subsidiary. Melvin F. Wood moves up 
from his post as assistant chief engi- 
neer to succeed him. Wood joined 
Du Pont in 1928 as assistant construc- 
tion superintendent in the depart- 
ment, and has spent most of his years 
with the company in various execu- 
tive posts in the same department. 
Lawrence M. Roberts 
takes on the position of 
senior vice president of 
Research - Cottrell. Rob- 
erts will also continue 
his duties as head of en- 
gineering and research, and as a 
irector at the Bound Brook, N.J. firm. 


George C. Szego joins 
Space Technology Lab- 
oratories as a member of 
the technical staff. Prior 
to his new affiliation, 
Szego was manager, 
space propulsion operation at GE in 
Cincinnati, Ohio. His work at Space 
Technology will include research on 
advanced energy sources and propul- 


office. 


James W. Evans elected vice presi- 
dent in charge of research of Ameri- 
mrs Maize-Products. He moves up 

from the ition of director of re- 
search at Hammond, Indiana, lab- 
oratories of ‘the company. 


Arthur Weinberg be- 
comes vice president and 
group manager of the 
Public Relations De - 
ment, at G. M. Basford, 
New York industrial ad- 

vertising and public relations agency. 

Weinberg has a Ph.D. in Chemistry, 

and formerly lectured at the School 

of General Studies at Columbia Uni- 
versity. He was assistant editor, 

Chemical Week magazine, and a 

member of the news bureau at GE 

Chemical Division. 
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chemicals when you use a NEPTUNE “pack- 
because tank, 
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upkeep, longer life is assured by 316 stainless 


* agitator keeps from settling, ene 
* Y-type strainer removes harmful solids, petroleum distillates. 
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@ SERVRITE 


Premium Sheathed Thermocouples 


(.020° to .500° O.D.) 


Problems of space limitation, 
temperature, or pressure are solved 
with Serv-Rite premium sheathed 
thermocouple wire. For maximum 
sensitivity, accuracy and quick re- 
sponse, Serv-Rire will furnish the 
best service for your dollar. 
Featuring hard-pack insulation 
with heavy wall construction, 
Serv-Rirte is fully flexible and can 
be bent to suit requirements. In 
addition to a choice of junction 
tips, fittings and connectors, 
Serv-RiteE premium sheathed wire 
is available in a wide range of 
sheath materials, bright annealed. 
Standard and special thermocou- 
ples are made to suit any need. 
All wires used in Serv-Rite 
premium sheathed thermocouple 
wire are selected and matched to 
conform to “Special” limits of 
error as set forth by I.S.A. Recom- 
mended Practice, R.P. 1.3. This 
wire meets the strictest over-all 


Ask for 


for complete details, 
= ) ordering data, and 
prices on SERV-RITE 
premium sheathed 
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Scholarship 
Award at the University 
= of Missouri. The award 
BP is given to the member 
of the student chapter of A.LCh.E. 
who receives the highest scholastic 
rating, and for participation in other 
activities during the two years 
of college. MaGee, a homore, is 
a in scholarship in the entire 
college of engineering. 


H. E. Robinson elected 
< vice president in char 
of Swift & Co. scienti 
} research activities. He 
succeeds R. C. Newton, 
who is retiring. Robinson 
joined the Swift research staff in 1932, 
and has been director of laboratories 
since 1953. Prominent also in govern- 
ment research projects, he is at pres- 
ent on the organizing committee for 
the International Nutrition Congress 
to be held in the US in 1960. 


Lt. Gen. James M. Gavin (ret.) elected 
executive vice president of Arthur D. 
Little, Inc. The former Chief of Army 
Research and Development had been 
in charge of the consulting firm’s re- 
gional offices and management serv- 


Saul Ricklin inted director of de- 


velopment for the Dixon .» Bristol, 
R. I. firm. He was formerly owner 
and president of Ricklin Research As- 
sociates. 


E. Clarence Oden goes 
to Petrobras, in Rio de 
= janeiro, Brazil, for the 
next two years. He will 
act as consultant and 
professor to a group of 
college graduates in training to design 
and rat roleum refineries and 
petrochemi plants in Brazil. Oden, 

rly head of development for 
Chemstrand, is a former chairman, 
Tennessee Valley Section, A.I.Ch.E. 


Newton E. 

appointed manager, Sys- 
= tems Development Divi- 
sion of Southwestern In- 
dustrial Electronics Co., 
(Dresser Industries). 
Armstrong, who joined DIE in 1957, 
was until recently product, manager, 
Control Division. He was y 
with IBM in Endicott, N. 
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Lyman H. Allen, Jr. ap- 
pointed engineering and 
maintenance manager of 
Fiber Industries. Inc., 
new firm jointly organ- 
ized by Celanese and 
Imperial Chemicals. Allen has been 

Celanese since 1951, most recent- 
ly at the Fibers Division headquarters 
Central Engineering Department. He 
has served in a number of engineer- 
ing capacities for the division, and on 
various foreign projects. Allen's offices 
at the new plant will be in Shelby, 
N. C. 


William L. Swager named assistant 
manager of the De t of Eco- 
nomics at Battelle Memorial Institute, 
Columbus, Ohio. Since joining the re- 
search center's staff in 1948, Swager 
has devoted much effort to economic 
studies of the chemical industry. 
Richard F. Buchholz promoted to su- 
perintendent of manufacturing tech- 
nical services at the Ethyl plant in 
Baton Rouge, Louisiana. Buchholz, 
associated with Ethyl since 1951, has 
been acting superintendent since 1958, 
and was previously engaged in proc- 
ess design and economic evaluation 
studies for the company. 


Key additions to the staff of Dixon 
Chemical are Arthur G. Walsh, Di- 
rector of engineering, and Irwin S. 
Zonis, supervisor chemical engi- 
neering. 

Stanley Kubu takes over as assistant 
director of engineering in Corn Prod- 
ucts Co.,. Technical Division, Argo, 
Illinois. Kubu, associated with Corn 
Products for fourteen years, heads 
the process engineering group, Chem- 
ical Engineering Department. 

Wayne T. Davis joins Ethyl Corp., 
Baton Rouge, La. He received an MS 
from Louisiana State University. 
Norman B. a new member of 
Badger Mfg. staff. He is a process en- 
gineer at Cambridge, Mass., firm. 
Allied Chemical appoints Rey Meikle- 
john director—western operations. Of- 
fices are in San Francisco, California. 
neers Day Honor 


Awards presented to 
me Frederick B. Langreck 
| by the Washington Uni- 
im versity School of Engi- 
neering, St. Louis, Missouri. Lang- 
reck is technical advisor to the gen- 
eral manager, Research and Engineer- 
ing Division, Monsanto Chemical. 
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Many years of experience have given us an unusu- 
ally thorough knowledge of the appropriateness, 
adaptability and qualities of fabrication of a wide 
variety of metals. This accumulated knowledge, 
coupled with our engineering experience and the 
important “extras” in fabrication, is your assur- 
ance of practical trouble-free equipment at the 
lowest possible cost. 

It is impossible, in a field requiring such wide 
diversification, to illustrate, or even list all the 
products we have been called upon to supply. An 
excellent case in point, however, is the Reboiler 
above. In its fabrication, X-Raying was performed 
to assure perfect welds. This example is typical of 
the “extra” care you can expect and get from 
Manning & Lewis. 

Call on us the next time you need equipment. We are 
fully qualified to design and fabricate to all codes. 
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now effecting savings up to 


compound with highly efficient heat 
transfer properties, and is easily 
applied over either steam traced or 

rical resistance systems .. . 
working equally well for either heat- 
ing or cooling processes. 


Thermonizing has excellent heat trans- 
fer characteristics (see curves), 

mg steam traced ipment 
closely 
approaching eting equipment. 
Thermon can with- 
out exception in place of expensive 
jacketing (and in many applications 
where jacketing is impossible), with 
savings up to 90%. 


Write for complete technical lit- 
erature on revolutionary Thermon! 
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NUFACTURING CO. 
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Henry J. Masson retires as assistant 
dean in the Graduate Division of 
NYU’s College of Engineering. Mas- 
son, who was named professor emeri- 
tus upon his retirement from teaching 
duties in 1957, joined NYU's staff 41 
years apo. He is considered largely 
responsible for founding the Depart- 
ment of Chemical Engineering at the 
college, and was first chairman of the 
department, as well as first director 
of the Graduate Division. Masson has 
also been active in petroleum tech- 
nology. He holds several patents, and 
has served in addition as consultant 
to the industry. 


Addition to the staff of The Carwin 
Company in North Haven, Conn., is 
L. Eugene Greenwell, as project man- 
ager. He was most recently with 
Monsanto. 


Vincent W. Haedrich takes over as 
technical director, Development En- 
gineering Division, Du Pont Engineer- 
ing Departmaat: He succeeds Charles 
E. Daniels, recently appointed assis- 
tant chief engineer. 

Carl W. Weil moves over to the posi- 
tion of assistant manager, Bridgeville, 
Pa. plant of American Cy i 
Plastics and Resins Division. 

George C. Krusen II joins the Proc- 
ess Development Department, Dewey 
and Almy Chemical Division, (W. R. 
Grace), as development engineer. Kru- 
sen served with Bay State Abrasive 
Products Co., and Davison Chemical 
division of Grace Co. 


Production mana at Chas. Pfizer, 
Groton, Conn., t is Stanley W. 
Ensminger. Ensminger has been with 
Pfizer since 1943. He assumes direc- 
tion of fermentation, clarification, and 
antibiotic recovery departments. 


Recently retired is Wilfred M. By- 
water, a 42 year veteran with Allied 
Chemical Plastics & Coal Chemicals 
Division. He was administrative su- 
pervisor in the Research and Devel- 
opment Department. 

James Gorman, manager of nitrogen 
products for American Cyanamid’s 
Agricultural Division since 1944, 
steps down after 32 years with the 
company. C. Paul Schafer named to 
succeed him. 

Roger L. Sullivan promoted to pro- 
duction suprintendent of Becco Chem- 
ical Division, Food Machinery and 
Chemical, Buffalo, N. Y. 
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pneumatic and hydraulic valves. 


GEORGE w. 


DAHL 


COMPANY, INC. 


86 TUPELO STREET, SRISTOL, RHODE ISLAND 


For more information, circle No. 8 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 5) 


8 
Thoroughly proved 
90% for over 1,000 users! Photo 
COMPARATIVE HEAT TRANSFER DATA 
ay 
—_ 
C 
Qa 
Thermen is a non-metallic adhesive 
Metal 750 psi at 450°F 
Neoprene 100 psi at 180°F 
ie TEFLON Body & Diaphragm | 100 psi at 450°F 
NPT. 
¥ 


Maynard L. Parker moves up to the 
post of works manager at Hooker 
Chemical, Niagara Falls, N. Y. plant. 
He was vice president in charge of 
production at Oldbury Electro-Chem- 
ical until the firm merged with Hook- 
er in 1956, when he was named 
duction manager Oldbury Products. 
Another change at Hooker involves 
Thonet C. Dauphiné, who moves over 
to a position in the general develop- 
ment department, specializing in eco- 
nomic development. 

Raymond Wynkoop takes over as 
manager of basic research at Sun Oil. 
Opening was created when Abraham 
Schneider became research scientist 
in the Research & Development Divi- 
sion of Sun Oil at Marcus Hook, Pa. 


The intment of Willard F. Libby 
as essor of chemistry at UCLA 
becomes effective in July. Libby, the 
first chemist to be a member of the 
Atomic Ener Commission, had 
been on leave from the University of 
Chicago’s Institute for Nuclear Stud- 
ies. He is the recipient of ACS’s 
Willard Gibbs medal. and is best 
known for his studies of carbon 14 
Chris A. Stiegman takes over the 
position of director of research at 
Hooker chemical. His offices will be 
located at the Research Center at 
Grand Island (Niagara Falls), N. Y. 
In another company change, Robert 
E. Noble was made assistant general 
er of the horus Division 
in J ville, Indiana. 
David L. Matthews selected manager 
of manufacturing of Goodrich-Gulf 
Chemicals. Ma , who joined the 
firm in 1955, will have offices at 
Cleveland, Ohio. 


Recent additions to the staff of Proc- 
ter & Gamble are: James Frisa and 
Gerald K. Saul, Development Depart- 
ment of the Toilet Goods Division. 

The board of directors of Layne & 
Bowler, Memphis water well drilling 
firm, chose C. E. Ponkey as president. 
He succeeds W. H. Reeves, who re- 
tires after 52 years with the company. 


R. J. Waugh appointed aes man- 
ager of The Lummus ., Canada, 
Ltd., in Montreal. Waugh first joined 
the firm in England in 1951. 


Jack A. Gerster, University of Dela- 
ware faculty member, one of the guest 
lecturers at Humble Oil & Refining’s 
annual series on science and engi- 
neering at Baytown, Texas. His topic: 
Azeotropic and Extractive Distillation. 
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CONTROLLED 


BROOKFIELD 
VISCOMETRAN 


= actual process conditions, the Brookfield Viscometran accu- 
rately and continuously measures, records and controls viscosity. Readily 
mounted and integrated in existing processes, the Viscometran offers 
significant economic advantages over other methods of indicating degree 
of reaction, degree of polymerization or determination of process end point. 
Viscosity is very likely a variable that is 
fundamental in your process. For com- 
plete information about how the Brook- 
field Viscometran can provide continuous 
“in process” measurement of this product 
dimension for you, write— 
THE WORLD'S STANDARD FOR VISCOSITY 

MEASUREMENT AND CONTROL 


ENGINEERING LABORATORIES, INCORPORATED 
STOUGHTON 38, MASSACHUSETTS 
BROOKFIELD VISCOMETRANS NOW SUCCESSFULLY USED FOR CONTROLLING: 


Asphalt © Caramel * Cement slurries * Durezresin-acetone slurries * Gluten slurries * Lignum-based 
polymers Moiten © Paper coatings Polystyrene * Polyurethane resins * Ureaformaidehyde resin 


For more information, turn to Data Service card, circle No. 55 
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A.1.Ch.E. 
SPRING PUBLICATIONS 


NEW NUMBERS IN THE 

SYMPOSIUM SERIES* | 
(Available May |) 

21. COMPUTER TECHNIQUES IN CHEMICAL EN- 


GINEERING: 12 papers, primarily on digital-com- 
puter techniques in use in the chemical industry. 


$3.00 to members $4.00 to nonmembers 


22 and 23 NUCLEAR ENGINEERING—Parts V and 
Vi: In all, 63 papers on the chemical engineering 
aspects of the nuclear field. Most of the A.I.Ch.E.- 
sponsored papers presented at the 1958 Nuclear 
Congress are included in Part VI. 
$3.50 each to members $4.50 each to nonmembers 


24. ADSORPTION, DIALYSIS, AND ION EXCHANGE: 
Detailed discussion of the use of these operations 
in fractionation and other operations, with em- 
phasis on the chemical engineering viewpoint. 
$3.50 to members $4.50 to nonmembers 


25.TREACTION KINETICS AND UNIT OPERATIONS: 

23 surveys of the basic fields in chemical engineer- 

ing, covering the most recent developments and 
future trends. 

$3.50 to members $4.50 to nonmembers 


CHEMICAL ENGINEERING EDUCATION—ACA- 
DEMIC AND INDUSTRIAL: Discussions of new 
curricular developments in colleges and univers- 
ities and of industrially sponsored training pro- 
grams. 
$3.00 to members $4.00 to nonmembers 
*Books will be sent to subscribers as they are released. Anyone wishing to place 
a standing order to receive Monograph and Symposium Series volumes as they are 
issued is asked to check the box in the coupon below. 
tAvailable in June, 1959. 


A.ICh.E. 

25 West 45 Street 

New York 36, New York 

Please send me the following books(check enclosed 0, bill me 7); 
‘Add 3% sales tax for delivery in New york City 


C 21 Computer Techniques 24 Adsorption, Dialysis, 


lon Exchange 
22 "Nuclear Engineering V © 25 Unit 


O 23 Nuclear Engineering Vi © 26 Chemical Engineering 


(Name) 


( Address) 


Member Nonmember 


O Add my name to the standing order list for the Monograph and 
Symposium Series. | will pay for each book on receipt. 


158 May 


people in marketing 


from page 157 


Three vice presidents 
named by Fluor Corp. 
in a major reorganization 
of its sales division. 
(Left, top to bottom.) 
James P. Kneubuhl is in 
charge of utility Sales, 

e H. Dieter, for- 
eign sales and David S. 
Tappan, domestic sales. 
Kneubuhl has risen suc- 
cessively in the organiza- 
tion since joining it in 
1941; Dieter Tap- 
pan have been with 
Fluor since 1940 and 
1952 respectively. The 
three men be head- 
quartered in the Los 


Angeles, Calif., office. 


K. Frank Kennedy heads Pittsburgh 
Corning’s new office in Montreal, Ca- 
nada as general manager. Kennedy, 
a native of Ontario, has been with 
Pittsburgh Corning for five years, un- 
til now in the Boston, Mass. area. 


W. C. King appointed director mar- 
Oil. King, who has been connected 
with the firm since 1948, will con- 
tinue to be located at the general 
offices in Pittsburgh, Pa. 


Robert C. Hickerson becomes chemi- 
cal market development manager of 
Tennessee Products & Chemical. He 
started with TP&C in 1950 on the 
research staff, and before assuming his 
present post was chemical ucts 
development manager for the Nash- 
ville company. 


William A. Barnwell, Jr. leaves Dow 
Chemical to become sales esenta- 
tive for Baker Perkins, Inc. i 
Machinery Division at Saginaw, Mich- 
igan. 
David B. Roberts joins Atlantic Re- 
search Corp. sales staff as technical 
liaison engineer for the Alexandria, 
Virginia firm. 
Donald J. Collins and Richard I. 
Goodkind advanced to vice president 
of marketing and administration, re- 
vely, by Tennessee Products & 
Collins moves up from 
eral sales manager, while Good- 
ind was formerly administrative assis- 
tant to the president of the Nashville, 
Tennessee, 


“continued on page 160 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, Mo. 5) 


clarity in 
and treat 
psycholc 


from t 

held at 

metalh 

uraniu: 

field; 

Swedis 

under 

meriza 

acrylat 

alll ume fi 
>. gress, 

a techno 

metallt 

ages al 

PP., pa 

to non 

ume fi 

pulsed- 

tor; rec 

radioch 
on the 
safety 

274 pp 
Papers 

gress, 

contain 

systems 

neutron 

ive ing desi 

etc. Pay 

to nons 

Liquid M 

: liquid n 

the cher 

| (84 pag 

ability o 

samplin; 

of high 

conduct 

FRI 
Please 

checked: 

Chee 

subsc 

Bills 

: MONOG 

Pleas 

disco 

about A 


Get the answers from the 
MONOGRAPH & SYMPOSIUM SERIES 


Nuclear Part I: The first volume 
from the first nuclear engineering congress, 
held at Ann Arbor, contains articles on the 
metallurgy of zirconium, beryllium, thorium, 
uranium, heat transfer studies in the nuclear 
field; and articles on reactors including the 
Swedish reactor; chlorination of aromatics 
under gamma radiation; gamma-ray poly- 
merization of styrene and methyl meth- 
acrylate. 280 pp., paper bound; $3.00 to 
members, $4.00 1 to nonmembers. 


Nuclear Part Il: the second vol- 
ume from the first nuclear engineering con- 
gress, held at Ann Arbor, continues the 
technology of the first volume — reactors, 
analog computing techniques for reactor 
analysis, evaluation of reactor coolahts, 
metallurgy, waste disposal, radiation dam- 
ages and effects on structural materials. 259 
PP., paper bound; $3.00 to members, $4.00 
to nonmembers. 


Nuclear , Part Ill: The third vol- 
ume from the Ann Arbor meeting covers 
pulsed-column techniques; the breeder reac- 
tor; recovery of uranium from pitchblende; 


on the impact of the atomic field on health, 
safety of individuals, education, etc.; ma- 
terials testing reactor, radioisotope utilization. 
274 pp., paper bound; $3.00 to members. 
$4.00 to nonmembers. 


Nuclear Engineering, Part 1V: Containing 
papers sponsored by the A.I.Ch.E. at the 
second nuclear engineering and science con- 
gress, in Cleveland, this volume of 206 pages 
contains more on reactors, solvent extraction 
systems, economic design of power packages, 
neutron flux in critical assemblies, engineer- 
ing design, reactor site selection, metallurgy, 
etc. Paper bound; $3.00 to members, $4.00 
to nonmembers. 


Liquid Metals Technology, Part 1: A volume on 
liquid metals problems of special interest to 
the chemical engineer, it contains ten articles 
(84 pages) on the manufacture and avail- 
ability of alkali metals, sodium heat transfer, 
sampling analysis for impurities, description 
of high-temperature loops, material trans- 
port, corrosion and mass transfer, thermal 
conductivity, etc. Paper bound; $3.00 to 
members, $4.00 to nonmembers. 


Communications: papers stressing accuracy and 
clarity in written and spoken communication 
and treating corollary problems such as sound 
psychological approaches, proper routing of 
correspondence and information, better ac- 


© Nonmember. 


radiochemical processes; a series of articles. 


counting and statistical reports, and scientific 
organization of paper work. Vol. 49, No. 8; 
r bound; 57 pages; $1.00 to members, 
1.50 to nonmembers. 
Reaction Kinetics in Chemical Engineering by Olof 
A. Hougen: A survey of the historical develop- 
ment of chemical kinetics as applied to 
process design, of the present state of this 
technology, and of the most promising fields 
therein for immediate investigation. Vol. 47, 
No. 1; paper bound; 78 pp.; $2.25 to mem- 
bers, $3.00 to nonmembers. 
Reaction Kinetics and Transfer Processes: data on 
transfer phenomena in heterogeneous sys- 
tems, including studies of fixed and fluidized 
beds, catalytic dehydration, alcoholysis, and 
diffusion. Vol. 48, No. 4; paper bound: 125 
pp.; $3.00 to members, $4.00 to nonmembers. 


lon Exchange: data on mixed-bed deioniza- 
tion, rare-earth separation, adsorption and 
stripping, economic evaluation, hydroxide- 
cycle operations, asymptotic solution of 
mechanisms, use of gross components. Vol. 
50, No. 14; paper bound; 134 pp.: $3.00 to 
members. $4.00 to nonmembers. 


Ultrasonics—Twe Symposia: papers examining 
possibilities and limitations of applied acous- 
tics in chemical processes and unit operations. 
Vol. 47, No. 1; paper bound; 87 pp.; $2.00 
to members, $2.75 to nonmembers. 


Heat Transfer—Atiantic City: studies of heated 
tubes, liquid metals, fluidized beds, three-fluid 
exchangers, etc. Vol. 49, No. 5; paper bound; 
162 pp.; $3.00 to members, $4.00 to non- 
members. 


Heat Transfer—Research Studies: data on fluid- 
ized systems, free convection between hori 
zontal surfaces, temperature-level and 
radiation effects, liquid-solid suspensions, 
two-phase, two-component flow, pyrolisis-coil 
designs, and metal wetting and gas entrain- 
ment. Vol. 50, No. 9; paper bound; 67 pp.; 
$1.50 to members, $2.25 to nonmembers. 


Heat Transfer—St. Lovis: data on surface boil- 
ing, liquid metals, gas-solid contact, convec-, 
tion; solids melting, immiscible liquids, non- 
isothermal flow, and jacketed agitated kettles. 
Vol. 51. No. 17; paper bound; 125 pp.; $3.00 
to members, $4.00 to nonmembers. 


Heat Transfer — Lovisville: studies of vertical 
tubes, forced-circulation boiling, cross-flow 
cooling tower, burn-out, boiling liquids, metal 
vapors, condensation, large temperature dif- 
ferences, single-baffle exchangers. Vol. 52. 
No. 18; paper bound; about 125 pp.; $3.00 
to members, $4.00 to nonmembers. 


Memb. Nonmemb 


Please send me the publications (C0 Nuclear Engineering, Part! 3.00 4.00 
checked: Nuclear Engineering, Part 3.00 
Nuclear Enginee Port =3.00 4: 
Check enclosed (add 3% sales tax Pers 3.00 4.00 
for everything except magazine C) Liquid Metals Technology, 3.00 4.00 
subscription delivered in New York Part | 
City) Reaction Kinetics (Hougen) 
CO) Bill me 5) Reaction Kinetics 
and Transfer Processes 3.00 4.00 
MONOGRAPH AND SYMPOSIUM SERIES 0 lon Exchange 3.00 4.00 
(0 Please send me each volume of the Ultrasonics—Two Symposia 2.00 2.75 
series as it is issued and bill me at a C) Heet Transfer—Atiantic City 3.00 4.00 
discount of 10% C) Heat Transter— 
Research Studies 1.50 2.25 


Mass Transfer—Transport Properties: studies of 
gas bubbles, gas-film transfer, nonisothermal 
systems, liquid drops, thermal diffusion, gas 
viscosity, rotating cylinders, intermolecular 
forces. Vol. 51, No. 16; paper bound; 125 
pp.; $3.00 to members, $4.00 to nonmembers. 
Collected Research Papers: developments in air 
and water-clay suspensions, mass transfer, 
diffusion, gas-film absorption coefficient, 
evaporation, vapor-liquid phase equilibria, 
and vaporization of methanol-benzene mix- 
tures. Vol. 50, No. 10; paper bound; 142 pp.; 
$3.00 to members, $4.00 to nonmembers. 


Applied Thermodynamics: experimental data, 
largely on hydrocarbons, and the results of 
various calculation programs covering enthal. 
pies of mixtures, vapor liquid equilibria, and 
the thermodynamic properties of single com- 
ponents. Vol. 49, No. 7; paper bound; 165 
pages; $3.00 to members, $4.00 to non- 
members. 


libria—Pittsburgh and Houston: studies 
of vapor-liquid equilibria under such topics 
as flash vaporization, nomographs, extrac- 
tion, thermodynamics, isothermal and iso- 
baric equations. Vol. 48, No. 2; paper bound; 
138 pp.; $3.00 to members, $4.00 to non- 
members. 


Phase-Equilibria — is and Columbus: 
studies of pressure-vapor-temperature rela- 
tions, solubility, graphical techniques, solvent 
extractions, etc. Vol. 48, No. 3; paper 
bound; 122 pp.; $3.00 to members, $4.00 to 
nonmembers. 


Phase-Equilibria — Collected Research Papers: 
papers on the methane-nitrogen ethane-eth- 
ylene, and ethyl alcohol-water systems; re- 
duced crudes at subatmospheric pressures; 
hydrocarbon mixtures; integral calculation, 
and graphical methods for distillation. Vol. 
49, No. 6; paper bound; 113 pp.; $3.00 to 
members, $4.00 to nonmembers. 

Mineral Engineering Techniques: studies of the 
separation techniques of flotation, fine sizing, 
and sink and float and various related con- 
centrating devices, together with cost and 
design considerations, assembled with a view 
toward acquainting the chemical engineer 
with the possibility of applying these tech- 
niques in his own field. Vol. 50, No. 15 
paper bound; 85 pp.; $2.50 to members, $3.75 
to nonmembers. 


Atomization and Spray Drying by W. R. Marshall, 
Je.: Covering the theory of spray drying and 
its industrial applications. Vol. 50, No. 2; 
paper bound, 122 pp.; $3.00 to members, 
$4.00 to nonmembers 


ICAN INSTITUTE OF CHEMICAL ENGINEERS * 25 WEST 45 STREET, NEW YORK 36, N. Y. 


Memb. Nonmemb. 


Heat Transfer—St. Lovis 3.00 4.00 
Meat Transfer—Lovisville 3.00 4.00 
Mess Transfer 

—Transport Properties 3.00 4.00 
(1) Collected Research Papers 3.00 4.00 
Applied Thermodynamics 3.00 4.00 
Phase-Equilibria 

—Pittsburgh and Houston 3.00 4.00 
(CD Phase-Equilibric 

—Minneapolis and Columbie 3.00 4.00 
Phase-Equilibria 

—Collected Research Papers 3.00 4.00 
C) Mineral Engineering Techniques 2.50 3.75 

Atomization and Spray Drying 3.00 4.00 


O Send me an application | 
blank and information ; 
about A.1.Ch.E. City Zone State 


people in marketing 


from page 158 


Leon W. Miller, director 
of chemical sales for Al- 
lied Chemical Plastics & 
Coal Chemicals Divi- 
sion, elected to the 
Board of Directors of the 
Board of Trade. Miller, 
who has spent his entire 43 year busi- 
ness life with Allied Chemical, previ- 
ously held various executive posts on 
the Board of Trade. 


Carlisle Chemical Works appoints 
Donald S. McKenney sales manager, 
and Harold E. Klotz works manager 
of Carlisle Division in Reading, Ohio. 


Horace F. Richter, Jr. named to the 
newly created of sales coordi- 
nator at Fischer & Porter Co., Hat- 
boro, Pa. Richter has been with the 
firm for 19 years. 


William R. Lucas new manager, 
regional chemicals sales office of Atlas 
Powder in Chicago. Edward M. 
Simon, Jr. succeeds him as assistant 
manager of the New York office.. 


Ray J. Ferree and John K. Campbell 
in new positions with National Lead. 
Ferree is special representative of 
technical sales and promotion of the 
metal protective paint em M50; 
Campbell is manager of Pigments and 
Chemicals Division, St. Louis and 
Southwestern branches. Both are many 
year veterans with the company. 


_ E. P. Additon appointed 
manager, contracts and 
sales promotion, Chemi- 
cal Plants Division, 
Blaw-Knox. The new 
post brings him to Pitts- 
urgh from the — office in 
Haddon Heights, J. where he 
as district engineer. 


John J. Mahoney and Frank L. Cioffi, 
consulting engineers, have taken new 
offices at Newark, N. J., moving from 
New York City, their previous loca- 
tion. Mahoney previously was chief 
engineer at Foster D. Snell, while 
Cioffi was chief structural engineer at 
Chem-Flow Designers. 


Morton Salkind named account execu- 
tive at Molesworth Associates, techni- 
cal public relations and advertisin 
agency. Salkind had been connect 
Chemical and Engineering News for 
several years, most recently as associ- 
ate editor in the New York office. 


NECROLOGY 


John Stauf, district manager northeast 
district, Chemical Department, Mc- 
Kesson and Robbins. Long active in 
the industry, Stauf joined McKesson 
and Robbins in 1952, after 33 years 
with Allied Chemical. 


Paul Weeks Litchfield, 83, honorary 
chairman of the board for Goodyear 
Tire & Rubber. Known as “dean of 
America’s rubber industry,” Litchfield 
retired in October after 58 years with 
the Company. He had been chairman 
of the board and chief executive officer 
for the firm. Litchfield played a major 
part in the synthetic rubber produc- 
tion program during World War Il, 
and had received numerous awards in 
recognition of his contributions. 


of our For almost every spraying application, 
there’s a Spraying Systems Data 
DATA Sheet that gives useful information 
on suggested installations and types 
of nozzles to use. If you have a 
can suggest problem, write and let us know the 
application involved . . . and we’ll 
@ solution send the Data Sheet that applies. 


m 
m 
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SPRAYING SYSTEMS CO. 
3284 RANDOLPH STREET + BELLWOOD, ILLINOIS 


Schule and 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


Engineers, maintenance 
supervisors and plant super- 
intendents with pumping 
problems swear by SK 
Rotary Gear Pumps. In 


con case-after-case SK Pumps, 


used as original equipment 
or as replacements, have 
solved “‘in-service”’ difficul- 
ties and have given years 
of maintenance-free service. 
What these pumps have 
done for others, they can 
also do for you. 


New Bulletin G-1 gives full details on standard 
SK Gear Pumps. Write for your copy. 


COMPANY 


Phone: MErcury 9-0900 


JET APPARATUS * ROTAMETERS * GEAR PUMPS + VALVES + HEAT EXCHANGERS 


For more information, turn to Data Service card, circle No, 105 
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write for Catalog 24. 
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NO MAJOR REPAIRS 
IN 25 YEARS’ 


Sturtevant Construction Assures 
Long Mill Life at Top Loads 


Sturtevant crushing and grinding ma- 
chinery answers the long life top-load pro- 
duction problem for medium to small size 
plants. Many Sturtevants have been operat- 
ing above rated capacities for more than 25 
years, and without a major repair. 

“Open-Door” design gives instant acces- 
sibility where needed — makes cleanouts, 
inspection and maintenance fast and easy. 
Machines may be set up in units to operate 
at equal quality and capacity. 


Jew Crushers — Produce coarse (5 in. largest mod- 
el) to fine (% in. smallest model). Eight models 
range from 2 x 6 in. jaw opening (lab model) to 
12 x 26 in. Capacities to 30 tph. = except two 
smallest sizes operate on double c 

= double per energy unit. Request jelletin No. 


Rotery Fine Crusher — Reduce soft to medium hard 
3 to 8 in. material down to % to 1% in. sizes. 
Capacities up to 30 tph. Smallest model has 6 x 18 
m. hopper opening; largest, 10 x 30 in. Non-<clog- 
wheel regulates 


gs operation. Single size. 
equest Bulletin No. 063. 


Crushing Rolls — Reduce soft to hard 2 in. and 
smaller materials to from 12 to 20 mesh with mini- 
mum fines. Eight sizes, with rolls from 8 x 5 in. 
to 38 x 20 in.; 

anced Rolls; boratory 
Rolls — all may be adjusted in operation. Request 
Bulletin No. 065. 


Hammer Mills — Reduce to 20 mesh. Swing-Sledge 

Millis crush or shred medium hard material 4 
70 tph. Hinged-Hammer Pulverizers crush or shred 
softer material at rates up to 30 tph. Four Swing- 
Sledge Mills with feed openings from 6 x 5 in. to 
20 x 30% in. Four Hin ammer Pulverizers 
png Syd, x 12 in. to 12% x 24 in. 
Request Bulletin No. 084. 
*Reports Manager W. Carleton Merrill 
concerning Sturtevant Swing-Sledge Mill 

at James F. Morse Co., Boston. 


STURTEVANT 
MILL COMPANY 
135 Clayton Street, Boston 22, Mass. 


_For more information, circle No. 31 
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future meetings 


1959—-MEETINGS—A.I.Ch.E. 


+ Storrs, Conn. August 9-12, 1959. 
Conn. 
ferences. 


Univ. of 
Heat Transfer Con- 

Prog. Chmn.: M. T. Cichelli, Eng. 
Research Lab., DuPont, Wilmington. Del. 


+ Austin, Tex. Sept. 9-11, -— Univ. of Texas 
Mid-West Conf. on Fiuid & Soli ies. 

Co-sponsored by U. 

others. Tech. Chmn.: M. 

Tex. Complete MS by June 1, 1959. 


+ St. Paul, Minn., Sept. 27-30, 
Paul, National 

Prog. Chmn.: A. J. Madden. Jr., Untv of 
Minn. Y. Oldshue. Mixing Eauip. 
Co., Inc., P. O. Box 1370, Rochester 3, N. Y. 
Size Reduc . W. Axelson, Johns-Man- 
ville, N. J. Missile Construction Materials—B. 
M. Landis, Missile Div., Lockheed Aircraft. 
Palo Alto, Calif. Physical Properties of Liquids 
—S8. E. Isakoff, DuPont Co.. Eng. Dept. Expr 
Sta., Wilmington, Del. Molecular Engineering 
—M. Boudart. Princton Chem. Eng. Lab., 
Princeton, N. J. Ch as a Unit 
Process—-M. H. Baker, 1645 Hennepin 
Minneapolis 3, Minn. More Research for Your 
Doliars—-T. 5. Mertes, Sun Oil Co., 1608 Wal- 
nut St., Philadelphia 3, Pa. Process Controt— 
I. Lefkowitz, Case Inst. of Techn., Cleveland. 
Ohio. Chemical 


of Tex., 
J. 


*—L. B. Hitchcock, Con- 
. 60 mast 42 St.. New York 17, N. Y. 
Ch and Professional So- 
cietieos—C_ R. Phillips Petroleum 
Co., Bartlesville, Okla. Axial Dispersion in 
Chemical Engineering Problems—J. R. Pair. 
Jr., Monsanto Chem. Co., Sta. B, Dayton 7, O. 
Coalescence—R. C. Kintner, Dept. Ch.E.. Ill. 
Inst. Tech., Chicago 16, Ill. Student Program— 
A. G. Predrickson, Chem. Eng. Dept. U. of 
Minnesota, Minneapolis. Minn. Selected Papers 
—W. E. Ranz and H. S. Isbin, Dept. of Ch.E.. 
U. of Minn... Minneapolis. Minn. 
Deadline for papers: May 27, 1959. 


+ San Prancisco, Calif.. December 6-9, 1959. 
Meeting 


Operations Research—_R. R. Hughes, Shell 


Dev. Co., Emeryville 8. Cal Progress and 
in Jet and 


ods—F. H. Poettman, Ohio ou Co.., Littleton. 
=. Financing in the Chemical Industry; 


in the Pulp and Paper industry—J. L. 
McCarthy. Dept. Chem. Eng. U. of Wash- 
ington, Seattle, Wash. Turbulence and Turbu- 
tent Mixing—T. Baron, Shell Devel. Co., 
Emeryville. Cal. Electro-Chemical Engineering 
—C. W. Tobias, Dept. Chem. Eng., U. of Cal.. 
Cal. Outlook for National Resources 
Meyer, U. of Calif. Berkeley, Calif. 
Quatity Criteria for Catalytic Cracking Stocks 
Methods of Preparation—W. W. Kraft, 
Co.. 385 Madison Ave... N. Y. 17, 
N. ¥. Student Program—D. M. Mason, Stan- 
ford U., Calif. Selected Papers—M. Manders. 
Union Oi] Co., Rodeo, Calif. 
Deadline for papers: August 6, 1959. 


1959—Non-A.1.Ch.E. 


* East Lansing. Mich. June 10-12, 1959. Kel- 
loge Center Bidg.. Mich. State U. Anal. Instr. 
. ISA. 2nd. International Symposium Gas 


+ White Sulphur Springs, W. Va. June 11-13, 
1959. The Greenbrier, 87th. Ann. Meeting 


+ University Park, Pa. June 14-18, 1959. Penn. 
State. Seminar on Air Pollution Abatement by 
Electrical Precipitation. 

. Cal. June 22-26, 1959. Statler 
Ann. Tech. Session, Air Pollution 


+ Atlantic City, N. J. June 22-26, 1959. Joint 
ASEE-ASTM Symposium on Education in [En- 
gineering] Materials. 

*New London, New Hampton, Meriden, 
N. H. 12 weeks; June 15-Sept. 4, 1959. 


(all) 


Research Conferences on of en- 
gineering one. Ref. to: George 
Dir., U. of Rhode King- 
ston, R. I. 


continued on page 162 
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@ Extreme Heat 


@ Thermal Shock 
Resistance 


@ Chemical inertness 
@ Outstanding Electrical 
Properties 
@ Full Range Radiant 
Energy Transmission 
In laboratories and other 
applications where critical 
requirements must be met, 
there is no room for second 
best. Vitreosil possesses 
properties of greatest value 
for: ultra-violet applica- 
tions, metallurgical investi- 
gations, chemical research, 
photochemistry, spectrosco- 
py, and many uses in phys- 
ical, optical and electrical 
research as well as prod- 
uct operations. 


Vitreosil is available in an 
unusually wide variety of 
types and sizes—Or, we'll 
be happy to fabricate to 
your specifications. Write 
us about your requirements 
today. For your conven- 
jence, use the coupon be- 
low. See our ad in Chemicol 
Engineering Catalog. 


THERMAL AMERICAN 


For more information, circle No. 34 
May !959 


161 


| | \\ 
@ Absolute Chemical 
Resistance 
Garono & E. J. Gruen, Army Chem. Corps 
Bide. 250, Baltimore. Md. Safety in Air and 
Ammonia Plants—W. A. Mason, Dow Chem. 
Co Midland, Mich. Management of New 
ech. Prog. Chmn Cc. R. Wilke, Div 
of Chem. Eng. Univ. of Calif, Berkeley. | @ 
Calif. Process Dynamics—E£. F. Johnson. Dept. 
"18-20 Salem Stre 
Contre! Assoc Dower, New Jersey 
Cempany 
Name 
Street 
| 


limited to 
technical aspects of field only below 150°K 
(—190°F). Abstr. deadline: June 1; to K. D. 
Timmerhaus, Secy. Cryo. . Conf., Dept. 
Ch.E., U. of Colo, Boulder, Colo. 


1960—MEETINGS—A.I.Ch.E. 


+ Atlanta, Ga. Feb. 21-24, 1960. Hotel Biltmore. 
AA.Ch.£. Mational Meeting. Tech. Prox. Chmn.: 
P. Bellinger, Georgia Tech., 225 North Avenue 
N. W., Atlanta 13, Ga. Kinetics—C. D. Holland, 
Chem Eng , Dept... A&M. College Sta.. 
Texas. Pestici s) D. J. Porter, 
Diamond Alkali, ox 348, Painesville, Ohio. 
Nuclear Feed Materials Processing—D. 58. 
Arnold, Nat'l Lead, P. O. Box 158, Mt. 
Pealthy, Cincinnati 31, O. Petroleum, Turpen- 
tine, and Solvents; Rubber and Plastics Ap- 
plied to Textile Fibers: John Warner Chem. 
Div., Goodyear Tire & Rubber, 1485 BE. Arch- 
wood Ave., Akron 16, O. Bieengineering-Radic- 
isotopes; Rockets and Missiles——R. B. Pilbert. 
Jr., Battelle Mem. Inst., 505 King Ave., Co- 
lumbus, O. Engineering Education; Mineral 
Engineering—W. A. Koehler, West Virginia 
U., Morgantown, W. Va. Fundamentais; Sell- 
ing; By and Te Small Piants—J. T. Costican, 
Sharples Corp., 501 Sth Ave.. New York 17, 
N. Y. Filtration through Porous Media—F. M. 
Tiller, Dean Coll. of Eng.. U. of Houston, 
Houston 4, Tex. Sterilization of Air & Food— 
W. B. Harrison. Ga. Tech. Air Follution; High 
Pressure & High Temperature Technology. 
Deadline for papers: Sept. 21, 1959. 


* Mexico City, Mexico, June 19-22, 1960. Ho- 
tel Del Prado. A.1.Ch.£. National Meeting. 
Tech. Prog. Chmn.: G. E. Montes, Nat'l Petro- 
chemical Corp., P.O. Box 109, Tuscola, 
Chemical Engineering in Latin ohn 
Mayurnik, Grace Chem. Co.. 3 Hanover 
Square, New York 4, N. Y. Petroleum Produc- 
tion——F. W. Jessen, Dept. Petroleum U. 
of Texas. Austin, Texas. Minerals and Metais 
—D. B. Coghlan, Foote Mineral Co., Lancas- 


iochemicals ‘cods—E_ 

Dept.. Columbia U., New York 27, 
Selected Papers. 

Deadline for papers; January 19, 1960. 


* Tulsa, Okla., Oct. 2-5, 1960. Hotel Mayo. 
A.1.Ch.£. National Meeting. Tech. Prog. Chmn.: 
K. H. Hachmuth, Phillips Petroleum Co., 
Bartlesville, Okla Foams—Their Use and Cor- 
trol—c. 8S. Grove, Jr., Syracuse U., Collendale, 


Co., 3 Hanover Square, New York 4, N.Y. 
Ch or Modified by Ra- 
diation—J. J. Martin, Dept. Chem. Eng., U. of 
Mich., Ann Arbor, Mich. Conservation & Utili- 
zation of Water—F. J. Lockhart, Ch.E. Dept. U 
of So. Cal., L. A. 7, Cal. Processing Agricultural 
Products—A. Rose, Tex. Eng. Exp. Sta. Tex. 
A&M, Coll. Sta., Tex. Natural Gas & Matural 
Gas Liquids—R. L. Huntington, Ch.E. Dept., 
U. of Okla. Transport in Petroleum 
Recovery; Advances in Refinery Technology, 
Petrochemicals, Pilot Plants and Scaleup; Cor- 
rosion and Materials of Construction; Statistics 
and Numerica! Methods Applied to Engineer- 
ing; Comparative Economics of Various Energy 
Sources for Process Heat; Safety in Air and 
Ammonia Piants; Safety in Refinery and Na- 
tural Gasoline Plants; Non-Newtonian Fluid 
Mechanics; Air Cooling; Student Program. 
Deadline for papers: May 2, 1960. 


+ Washington, D. C., Dec. 4-7. 1960. Statler 
Hotel. A.1.Ch.£. Annual Meeting. Tech. Prog. 
Chmn.: D. O. Myatt, Atlantic Research Corp.. 
Alexandria, Va. 

Tentative Program framework: Chemical En- 
gineering in Govt. Programs. Agency Ori- 


Reclamation; Naval Warfare T Technology; bie 
Warfare Tech ical Warfare, and 
Basic Research. Subject Oriented: Doing 


with the Government; Fluid Particles 

and Aerosols; Combustion; Materiais Deterio- 
ration; New Process Techniques; Unsteady 
State Instr ter Control of 
Processing Units; Missiles and Rockets; De- 
sign Techniques for Very Large Systems; 
Information and Communication; Character- 
istics of Portable and Expendabie Piants and 
Equipments. 

for papers: July 4, 1960. 


+ Adelaide, So. Australia. Feb. 16-19, 1960. 
. Wet Processing 


of Minerals & industrial Products. Deadline 
for 500-word synopsis, Apr. 30, 1959 (ate 
returns accept. from overseas) to: Aus. I.M.M. 
Sympos. Secy. c/o So. Austral. Dept. Mines, 
Osman Place, West Thebarton, Adelaide, 8. A. 


* London, England. Three cays, Spring, 1960. 
International Symposium Distillation: Funda- 
mentals; theory & practice. Paper summaries 
by June 1, 1959 to: Secy. Institution of Chem. 
16, Belgrave Square, London, 1, 


+ Moscow, USSR, June 1960. ist Congress of 
International Fed. Automatic Control. To 
cover areas of Theory, Hardware & Applica- 
tions of Automatic Conirol. U.S. participation 
sponsored by American Automatic Con 
Council. Affiliated societies: A.1.Ch.E., ASME, 
AIEEE, IRE, AICHE — M. 
Boyd, Ufilversal Of] Prods. Plaines, Ill. 
Completed papers by July 15, Pi959. 


1961—MEETINGS—A.1.Ch.E. 


+ New Orleans, La. Feb. 5-8, 1961. Jung Hotel. 
A.1.Ch.E. National Meeting. Tech. Prog. Chmn.: 
H. L. Malakoff, Petroleum Chem. P.O. Box 6, 
New Orleans 6, La. Kinetics of Catalytic Reac- 
tion; Brainstorming Technical Probiems; P«tro- 
chemicals—Future of the industry on Gulf 


on page 166 


“THE VERSATILE NEW 
RANDOLPH 
PUMP 


Safely and 
efficiently 
handles... 


CORROSIVES 
© ABRASIVES 


e STERILE 
SOLUTIONS 


GASES 


Operates on a principle des 
contact of moving parts wi 


with or without motor; also 
and explosion-proof fittings. 


For dealers in your area contact 


COMPANY reg + 


For more information, turn to Data Service card, circle No. 27 
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-Priming 


ed to eliminate all 
the material being 
pumped. A tube is threaded roweh the pump body 
where it is subjected to the squeegee action of a 
double rotor. The result is a smooth flow of liquid 
or gas through the tube. Ideal for jobs where corro- 
sion, contamination or abrasion is a problem. Two 
models — 54 and 185 gallons per hour. Available 
with speed 


controls 


Electronic Detectors for every ladustry 


TINKRER & RASONR 


417 AGOSTING BROAD, BOK SAM GABRIEL 


For more information, turn to Data Service card, circle No. 35 
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future meetings 
from page 161 
: i + Berkeley. Cal. Sept. 2-4, 1959. U. of Cal. ter Ave., Berwyn, Pa. Distiliation Equipment 
Syracuse 10, N. Y. and R. L. Tuve, U.S. Naval 
Resch. Lab., Washington 25. D. C. Computers 
entec Nuctear Energy, Health and Educa- 
tien Agriculture Foreign Assistance Pro- 
ON OMOLLOW A 
TO INSPECT THE OUTER 
by MODEL DECTECTOR 1S A LOW 
Crutcher Cummings 
Remco Co., ine. 
| 
Rentals & Service eas 
Preducts Corp. jt 
Agents .. . Frazer & Hansen Ltd, | 
Francisce, Calit. 
CHI 
i, 


Publication of American Institute of Chemical Engineers 


REMEMBER 
—and be remembered! 


Present the Golden Jubilee books—Chemical Engineerin 

in Industry and Chemical Enj peaene Around Worl 

—to your favorite library: college, high school, or public. 
Advance your profession while you help inform, inspire, 
guide young people thinking about their futures. 

Ask for free Donor labels—or you may send us $7.00 and 
ts us to send these books with presentation labels bear- 


rsonal or company name to any library of your 
choice. "ll more welcome. You'll treasure the 


American Institute of Chemical 
25 West 45th St., New York 36, N 


(0 Send me free donor labels 
(1) Enclosed find my check for $7.00. (Add 3% sales tax for 
delivery in New York City). 


lone State 
Ship books to address above. 
Ship books to Head Librarian: 
Zone__State 


inscribe donor label as follows: 


! 

Nene 
| Addres 
| 

Re 

library 
| Sree 
| Town 

! 

! 
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-ZENITH* PRESS 


with exclusive floating cone* 


GIVES 
CONTINUOUS 
AUTOMATIC 
CONTROL 


of liquid or solids recovery 


Whatever your pressing problem, 
chances are you can solve it 
more efficiently and economically 
with a Jones Zenith Press. 
Exclusive Floating Cone moves 
up and down automatically on 
air cushion, maintains constant 
pre-set pressure at discharge 

end regardless of changing 
consistency or rate of flow 

at the inlet. 

Zenith Presses operate 
continuously without attention. 
You get more uniform results 
with reduced operating 

and maintenance costs. 

Variety of sizes available. 

Write for full details. 


Spindle end Fiecating Cone 


37 Depot Street, Pittsfield, Mass. 


Fer more information, turn to Date Service card, circle No. 37 
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*Trade Mark 
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An Invitation To Join 
ORO...Pioneer In 
Operations Research 


Operations Research is a young science, earning recog- 
nition rapidly as a significant aid to decision-making. It 


| employs the services of mathematicians, physicists, 


At ORO, a civilian and non-governmental organiza- 
tion, you will become one of a team assigned to vital 
military problems in the area of tactics, strategy, 
logistics, weapons systems analysis and communications. 
broad experience of ORO. Founded in 1948 by Dr. 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO’s 
research findings have influenced decision-making on 
the highest military levels. 


ORO’s professional atmosphere encourages those 
with initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its services at any time they so 
desire. 

ORO starting salaries are competitive with those of 
industry and other private research organizations. Pro- 
motions are based solely on merit. The “fringe” benefits 
offered are ahead of those given by many companies. 
visitors to Washington, D. C. are but a short drive from 
the pleasant Bethesda suburb in which ORO is lo- 
cated. Attractive homes and apartments are within 
walking distance and readily available in all price 
ranges. Schools are excellent. 


For further information write: 
Professional Appointments 


OPERATIONS RESEARCH OFFICE 


[OrRO| The Johns Hopkins University 


6935 ARLINGTON ROAD 
BETHESDA 14, MARYLAND 


CLASSIFIED SECTION 


Address Replies to Box Number care of: 
CHEMICAL ENGINEERING PROGRESS 
25 West 45th Street 
New York 36, New York 


SITUATIONS OPEN 


CHEMICAL ENGINEERS —Excelient opportuni- 


ties offered to qualified applicants. Chemical 
Engineers with BS degree to do process and 
Production development work. 0-10 years’ 
experience, draft exempt preferred. Good 
salaries, working conditions, and extra 
benefits for employees of Hercules Powder 
Company. Write or apply at Employment 
Office, Hercules Powder Company, Radford 
Arsenal, Radford, Virginia 


HEAT TRANSFER ENGINEER—At least three 


years’ experience in a? Design of 
Process Heat Exch Chemical or me- 
chanical engineering degree required. Salary 
and assignment commensurate with ex- 
perience and ability. Give full details in 
__ your letter. Location Eastern Penn. Box 3-5 


ACADEMIC POSITION—Chemical Engineering. 


The Department of Chemica] Engineering of 
the University of New Mexico, Albuquerque. 
New Mexico, solicits applications for a 
staff position of instructor or assistant pro- 
fessor rank. Inquiries should be addressed 
to: Dr. T. T. Castonguay, Chairman, Chemi- 
cal Engineerins Department. University of 
New Mexico. 


SITUATIONS WANTED 
A.l.Ch.E. Members 


CHEMICAL ENGINEER—M. Ch.E. Three years’ 


petroleum process design. Desire challenging 

opportunity along process design, develop- 

ment, or improvement. Tau Beta Pi. Age 27. 

ae East Coast or California preferred. 
x 4 


CHEMICAL ENGINEER—PHD. PE. Eight 


years diversified industrial and academic re- 
search; part-time faculty, metropolitan uni- 
versity. Publications, Sigma Xi, PLU. Desire 
relocation with boader professional growth 
potential. Box 6-5. 


CHEMICAL ENGINEER-CHEMIST—B.A. Chem- 


istry 1954. ChE.. MI.T. 1956. Three 
years’ extensive experience industrial chemi- 
cals, lube oils, additives. polymer rheology 
Supervisory experience. Present salary range 
$8500. Seeking challenging position in plas- 
tics industry in metropolitan New York- 
New Jersey area. Box 7-5. 


8. 1952, M. Ch.€. 1955. Four years’ 


expecience special fuels syathesis and evalu- 
ation. Three years’ experience thermody- 
namic design. development. and testing ram- 
jet combustion systems. Desire challenging 
technical and administrative position in 
N.Y.C., area. Box 8-5. 


RESEARCH DIRECTOR—D. Eng. Sc. 1944. 


Specialist coordination creative develop- 
ments: foods, plastics. drugs. petroleum and 
fatty acids; project appraisals. pilot plant- 
ing manufacturing improvements. Valuable 
fundamental researches based twenty years 
outstanding ccnsulting background. Sigma 
XXI. honors, lecturer, Tau Beta Pi, publi- 
cations. Box 9-5. 


GRADUATE ENGINEER—MS. Ind. Met., B.S. 


Ch.E., A.B. Lib, Arts. Age 24, family. Two 
years’ diversified experience. Desire staff 
position in marketing or economic planning. 
working with people. Florida location pre- 
ferred—others considered. Box 10-5. 


CHEMICAL ENGINEER—INSTITUTE MEM- 


MORE CAPITAL. ANY PROPOSITIONS? 
BOX 11-5. 
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CHEMICAL ENGINEER—B.Ch.E.. M. Sc. Four 
years’ experience in supervision of diverse 
pilot plant operations. Seeking position of 
greater responsibility and opportunity for 
advancement. Some background in business 
administration. Positions requiring shift 
work will not be considered. Eastern location 
prefered. Box 12-5. 


CHEMICAL ENGINEER—B.Ch.E. 1952, Age 28. 
veteran, married. Five years’ experience in 
Process design and economic evaluation in 
petroleum and chemical industry. Desire 

engineering 


sem 


& 
o => 


& 


economists, engineers, political scientists, psycholo- 
+" gists, and others working on teams to synthesize all 
s phases of a problem. 
Ta 
Ww 
w 
w 
Wi 
AI 
Me 
Ae ‘ BER, <8, HEALTHY AND UNHANDICAP- 
PED, MS DEGREE M.1L.T. SIXTEEN YEARS’ 
Fi EXPERIENCE, TEN IN PROCESS, PROJECT 
WORK. CAN FURNISH $25.000 POSSIBLY 
CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 5) 


A ICh. E candidates 


The following is a list of candidates for the 
designated of membership in 
recommended for election by the Committee on 
Admissions. These names are listed in accord- 
ance with Section 8 of the Conati- 


bers will 

received before June 15, 1959, at the office 
of the Secretary, AJ.ChE., 25 West 45th 
Street, New York 36, N. Y. 


Backstrom, H. A., Warren, Pa. 

Dunbar, Robert B., Jr., Martinaville, N. J. 
Eddy, Henry D., Ross, Calif. 

Grubb, H. V., Atlanta, Ga. 

Heller, Austin N., Ramsey, N. J. 
Himmelberger, Franklin, Allentown, Pa. 
Hukill, Emory C., Jr., Cleveland, Ohio 
Johnson, Robert T., Lake Jackson, Tez. 
Kobayashi, Riki, Houston, Tex. 

Kuhre, Calvin J., Emeryville, Calif. 
Lerner, Daniel, Clifton, N. J. 

McGhee, William J., Cincinnati, Ohio 
Rounds, Hugh G., Twin Falls, Idaho 
Samfield, Max, Durham, N. C. 

Solomon, Julius H., Stamford, Conn. 
Stack, Vernon T., Jr., Newtown Square, Pa. 
Theoharous, Lewis, Ivorydale, Ohio 
Urbain, Walter M., Chicago, Ill. 

White, D. A., Houston, Tex. 

Yates, Robert S.. Webster Groves, Mo. 


ASSOCIATES 


Brandon, David B., Los Angeles, Calif. 
Couvillon, Alvin B., Jr., Groves, Tex. 
Degner, C. E., Whiting, Ind. 

Dillon, John, W., Dalton, Mass. 

Gross, Phillip W., Jr., Shorewood, Wis. 
Klein, Frank G., Philadelphia, Pa. 
Micoh, Carlo O., Wilmington, Del. 
Morris, Edward J., Ill, Corpus Christi, Tex. 
O'Flaherty, Stephen J., Argo, Ill. 
Ruder, Joseph M., Brighton, Mase. 
Rutledge, Gerald D., Long Beach, Calif. 
Schmitt, R. J., Monroeville, Pa. 

Schnelle, Kari B., Jr., Nashville, Tenn. 
Shively, Robert E., BE. Stroudsburg, Pa. 
Shook, Perey J., Charleston, Miss. 
Simonds, Milton R., Marcus Hook, Pa. 
Skripek, Milan, Inglewood, Calif. 
Tarleton, Jesse S., Wilmington, Del. 
Weigers, Gordon U., New Orleans, La. 
Willard, John L., Chicago, Ill. 

Willison, William M., Chatham, N. J. 
Wood, Ross J., Seattle, Wash. 


AFFILIATE 
Mertz, Boyd A., Tonawanda, N. Y. 


First commercial shipment of enriched 
uranyl sulfate solution has gone to 
West Germany, will be used for re- 
search in two West Berlin univer- 
sities. The material, valued at $30,- 
000, and enriched to approximately 
19.9% U-235, was made by the Spe- 
cial Metals Division of Mallinckrodt 
Chemical Works, St. Louis. Special 
packaging for the shipment consisted 
of heavy-walled polyethylene bottles 
pA a in water-tight steel tubes. As 
a further precaution, prior to air ship- 
ment, the steel tubes were welded into 
the center of a steel framework known 
as a “birdcage.” 


SITUATIONS OPEN 


helpful. 


CHEMICAL ENGINEER 


with background in usual unit operations, experience in absorp- 
tion, distillation, fluid flow and drying would be particularly 


MECHANICAL ENGINEER 
with machine design and material handling background. 


MECHANICAL ENGINEER 
with strong chemical engineering experience. Box 1-5 


SITUATIONS WANTED 
A.LCh.E. Members 


CHEMICAL ENGINEER-—-B.S.Ch.E., 1956. Age 
24, single. Three years’ experience in process 
development with large firm. Desire pro- 
duction or development position with small 
or medium firm. Midwest preferred. Box. 
14-5. 


CHEMICAL-INDUSTRIAL ENGINEER—M 5.Ch. 
E., age 25. Four years’ manufacturing trouble 
shooting; statistical applications to cost, 
labor, product control. Desire opportunity 
with small chemical firm in process engi- 
neering, technical service. production super- 
vision. N. Y¥., N. J., area. Box 15-5. 


EXECUTIVE ENGINEER—D. Ens. Sc., 1942. 
Expert in management, creative develop- 
ment, process designing, facilities planning 
chemicals. foods, drugs. plastics; domestic 
and foreign. Project appraisals, budget plan- 
ning, economic studies, cost reduction, 
quality improvement. Box 16-5. 

CHEMICAL ENGINEER seeks manacement or 
supervisory position in engineering or oper- 
ating department of small to medium size 
company. Prefer Northeast. Now live in New 
Jersey. Twenty years’ design, development. 
plant start-up, technical editing, customer 
contact, in chemical, fertilizer, low tempera- 
ture fields. Box 17-5. 


MATHEMATICAL ENGINEER—34, B.S. ChE. 
M.S. Chem., R.P.E., Fourteen years’ exper- 
fence, starch, petroleum, thermodynamics. 
electronic computers. fluid fow, and manage- 
ment. Patents, publications, oral and written 
presentation. R. L. McIntire desire realistic 
technical assignment. Box 18-5. 


R & © SUPERVISOR—MS ChE Age 39. 
Pifteen years’ experience in process develop- 
ment, market development, organic synthesis 
of intermediates, polymers, pesticides. De- 
sire position im process development or 
economic evaluation. Presently earning $12.- 
200. Box 19-5. 


Now available 
CHEMICAL 
ENGINEERING 
FACULTIES 


Engi 
ALChE. 


Names of 
informa- 
advisors 
ete. 


Includes Chemical Engineering Faculties 
for U. S. and Canada for 1968-1959. 135 
schools, 62 


ADVANCE INFORMATION 


The Situations Wanted portion of this 
Classified Section is preprinted and mailied 
a few days in advance of publication, to 
Employment Directors. Send names of in- 
dividuals who should be on mailing list to: 
Miss &. elhardt, Che: 


Engineering 
Progress. 25 W. 45th Street. New York 36, 


New York 
CMEMICAL ENGINEERS 
SITUATIONS WANTED 
| 2S 
== 
= == 
| 
- 
= 
= 


Advertisement in the Classified Section are 
minimum of four lines accepted. Box num- 
ber counts as two words. Advertisements 
payable in advance at 24c «a word, with « 
average about six words « line. Members 
of the American institute of Ch i Engi- 
neers in good standing are allowed one six- 
tine Situation Wanted insertion (about 36 
words) free of charge a year. Members may 
enter more than ene insertion at half rates. 
Prospective employers and employees in using 
the Classified Section generally agree that all 
communications should be acknowledged 4s 
® matter of courtesy but recognize circum- 
stances where secrecy must be maintained 
Answers to advertisements should be addressed 
to the box number. Classified Section, Chemi- 


be in the editorial the 10th of the 


month preceding publication. 


ADDITIONAL RECRUITMENT 
ADVERTISEMENTS 


See additions) display advertisements on 
pages 29 and 125. 


CHEMICAL ENGINEERING PROGRESS, (Vo!. 55, No. 5) 


May |959 


candida ea fro M. ers nd ise e Mem- 
| 
ee A Preprint of all SITUATIONS WANTED 
notices is mailed directly monthly te thous- 
ands of personnel and recruitment officers 
nationally. 
. .. ineluding Placement Officers, Advisors 
of A.LCh.E. student chapters 
8th EDITION, Edited by Kenneth A. Kobe. 
Professor of Chemical Engineering, Uni- 
versity of Texas, prepared by Chemical 
Projecte Committees of the 
cal Engineering Progress, 25 West 45th Street. r 
New York 36. WN. Y¥. Telephone COlumbus ; 
er - - 5-733 Adertisements for this section should 
tion, student chapte 
or counselors, placement 
$3.00 postpaid. 
Send check fo: 
Executive Secretary 
American Institute of Chemical Engineers 
25 West 45th Street ; 
New York 36, N. Y. 
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EQUIPMENT SECTION 


$3,000,000 LIQUIDATION 
POLYCHEMICAL PLANT—Orange, Texas. 
Type 316 stainless steel reactors, tanks, 
heat ——— columns, pumps, crystal- 


“Education on Process Controf’, a 
symposium report by the A.I.Ch.E. 
Educational Subcommittee for 
Process Control will interest those 
whose mission it is to train young 
chemical engineers in the impor- 
tant field of process control. In- 
cludes: The Needs of Industry for 
Persons Trained in Process Con- 
trol and Process Dynamics; an 
Undergraduate Course in Auto- 
matic Process Control and Process 
Dynamics; a Graduate Course in 
Automatic Process Control and 
Process Dynamics in Chemical En- 
gineering; the Laboratory Period 
in the Process Control Course; 
Training in Industry for Process 
Control and Process Dynamics; 
Conclusions and Recommendations. 
Plastic bound, 87 pages, 8%” x 11”, 
$1.50. 


Coast; Solids; Future Processing Technologies 
in the Petroleum industry; Education and 
Professionalism; Mathematics in Chemical En- 
gineering; Liquid—tiquid Extractions; New 
Processes in the Area; Water from Sea Water; 
Materials of Construction. 

Deadline for papers: Sept. 5, 1960. 

+ Cleveland, O., May 7-10, 1961. Sheraton- 
Cleveland. A.i.Ch.€. National Meeting. Tech. 
Prog. Chmn 


Address Program 
Chairman listed with each symposium below. 
Co ters in Opti Design of Process 
Equipment: Chen-Jung Huang, Dept. of Chem. 
Eng., Univ. of Houston, Cullen Bivd., Houston 
4, Texas. 

Solar Energy Research: J. A. Duffie, Director 
of Solar Energy Laboratory, Univ. of Wis- 
consin, Madison, Wis. 


Author Information 


Procedure in submitting papers: 

1. Obtain four copies of “Proposal to 
present a paper before the A.I.Ch.E.,” plus 
one copy of “Guide to Authors” from 
Secretary, A.I.Ch.E., 25 West 45th St.. New 
York 36, N. Y. 

2. Send one copy of completed form to 
Technical Program Chairman for meeting 
selected from above list 

3. Send another copy to Norman Morash, 
Titanium Div., Natl. Lead Co., So. Amboy, 
N. J. (Ass't. Chmn. Program Comm.) 

4. Send third copy to Editor, Chemical 
Engineering Progress, 25 West 45th St.. New 
York, 36, N. Y. Paper will automatically be 
considered for possible publication in 
A.l.Ch.E. Journal. 

5. If desired to present paper in a 
selected symposium, send fourth copy to 
chairman of the symposium. 

6. Prepare six copies of manuscript. 
Send all six to Symposium chairman or the 
Selected Papers chairman, whichever is ap- 
propriate. 


A $350,000 U.S. grant toward the cost 
of a research reactor for Norway has 
been approved by the AEC. The 
zero-power, pool-type facility, fueled 
with natural uranium and moderated 
and cooled with heavy water, will be 
used by the Institutt for Atomenergi, 


a Norwegian Government a : 
Fabrication of the reactor will be 
handled by the IFA or by privute 
Norwegian firms, while some of the 
equipment for the reactor as well as 
five tons of heavy water will be 
bought in the U.S. 
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N-DICATOR® PAYS FOR ITSELF 
FIRST TIME IT PREVENTS BIN 
OVERFLOW, CONVEYOR CLOG, 
ELEVATOR CHOKE-UP, MACHINERY 


DAMAGE, REPAIR SHUT-DOWN 


If you handle bulk material you probably need Bin- 
Dicators. The nominal cost of this protection and auto- 
matic control makes it the lowest-cost modernization 
you can buy. Available with Explosion-Proof Switch. 


THE BIN-DICATOR CO. 


 Kerchevel Detroit 15, Mich. 
WE SELL DIRECT * PHONE ORDERS COLLECT 


Write for free copy of 
catalog BD-15 or call 
VAlley 2-6952 


For more information, turn to Data Service card, circle No. 30 
May 1959 


FLEXROCK TEFLON* 
PACKING no. 405 


phuric sodium hydroxide; asikalies, 
etc. Flexrock 405 Teflon Packing has 
maximum temperature range of 500°F., 
and comes in sizes of 5/16" to |". Smaller 
sizes available with solid core. 


MAIL COUPON 
for FREE Brochure 


on Flexrock 
! and other Teflon Packings. 


For more information, circle No. 100 


from page 162 
Send For List 
PERRY EQUIPMENT CORP. 
1427 N. 6th St. Phila. 22, Pa. | 
POplar 3-3505 
& Rubber Co.. Akron 10, O. 
Correspondence on proposed papers is invited. | 
| 
‘ 
Mydrometaliurgy—Chemistry of Solvent Ex- 
straction: G. H. Beyer, Dept. of Chem. Ensg.. 
Process Dynamics as They Affect Automatic 
Control—D. M. Boyd, Universal Oil Prods., 
Des Plaines, Il. 
- *DePent’s trade name fer 
| 
FLEXROCK COMPANY 
Mechanical Packing Div. 
Piease send additional in- | 
mi 
| 


INDEX OF ADVERTISERS 


Aldrich Pump Co., The ............... 143 
95 
American Heat Reciciming Corp. ...... 12 
American Machine and Metals, Inc. . . .87, 98 
Argonne National laboratory ........ 33 
Bethlehem Foundry & Machine Co. . 30 
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si 622 | 15.6 | 31.1 | 46.6 | 62.2 
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SS 
pipe coll. The table below gives the square feet of 
Dean Thermo-Panei Coil required to replace the much 
less economical old-fashioned pipe coils 


Care and Feeding of Students—Bob 
Nellums, Chairman of the St. Louis 
Section, has invited the senior mem- 
bers of the chemical engineering class 
at Washington University to be the 
ests of the St. Louis Section at one 
inner meeting this spring. The stu- 
dents may select any meeting they 
wish. A copy of the section’s program 
has been given to the Student Section. 
The idea of course is to interest these 
men in the activities of A.I.Ch.E. well 
before they graduate. 
Ethics of recruiting—Council recently 
agreed with our representative on the 
Ethics Committee of Engineers’ Coun- 
cil for Professional Development, Past 
President B. F. Dodge, that we accept 
the document “The Principles and 
Practices of College Recruiting,” 
which tries to detail the ethical pro- 
cedures to be used by employers and 
colleges. This is essentially the same 
statement that was issued by the 
American Society of Engineering Ed- 
ucation. Should any of the members 
wish a copy, we suggest that they 
write to E.C.P.D. 
Russian translations—At Atlantic City, 
Council authorized the Secretary to 
enter into suitable contracts with the 
National Science Foundation and 
others to publish translations of Rus- 
sian journals in chemical engineering. 
Work is now underway to see what 
the need is in the field and, as we 
progress and have something posi- 
tive to rt, we will use these col- 
umns to do so. The Institute is fortu- 


nate in having on its staff Waldo Hoff- 
man, who reads Russian. He will 
spearhead most of the effort in this 
area. 
United 
ign—As of this writing, April 15, 
ward its goal of $300,000 from mem- 
bers. Only $12,897.07 is needed to 
fill its quota and, with the final drive 
being put on by many of the Local 
Sections, it is my hope that by the 
time I write wot ve News and Notes 
the Institute will have achieved 100%. 
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News and Notes 
of A.I.Ch.E. 


A.LCh.E. has sixteen sections that 
have more than met their quotas and 
fifteen sections very close to their 
quotas. We expect to run a news 
story about the campaign at its com- 
pletion and will give the membership 
more information about the sections 
and the campaign chairmen who have 
helped in this outstanding drive. 

Some of the sections that have 
closed their campaigns continue to 
send in contributions. Among these 
recently have been the following sec- 
tions: Columbia Valley, East Tennes- 
see, New Haven, Northeastern New 
York, Rochester, St. Louis, and Akron. 

The campaign total collection now 
stands at $6,530,600, and the Indus- 
trial Campaign Committee feels cer- 
tain that it is going to bring in more 
than its quota of $5,000,000. 

For the members of A.I.Ch.E. who 
still intend to contribute to the crea- 
tion of this worldwide headquarters 
for engineering, this is the time to do 
it; we want to the extra $13,000 
we need to reach our quota as quick- 
ly as possible. The good work for the 
campaign belongs to Sid Kirkpatrick, 
who by the time this page is published 
will have just retired | om Chemical 
Engineering and McGraw-Hill; to 
Walt Whitman, Past President of the 
Institute and Chairman of the 
Chemical Engineering Department at 
M.LT.; and to Don Katz, President 
of A.LCh.E. and Chairman of the 
Chemical Engineering Department at 


Ann Arbor. 

Opinion from South Texas — The 
South Texas Section of A.I-Ch.E. un- 
der a special committee headed by 
E. M. Jones and Irving Leibson and 
aided by ten A.LCh.E. members at 
Humble recently surveyed opinions of 
A.LCh.E. members on certain profes- 
sional problems and on activities that 
A.LCh.E. might undertake. A report 
of this survey was given by J. J. 
McKetta at the recent Council Meet- 
ing at Atlantic City, at which Matt 
Jones also discussed the question- 
naire, and while we cannot give the 
complete report in these columns, the 
following results are of great interest 
to members and to other Local Sec- 
tions. 

On the unification of the entire en- 
gineering profession in one engineer- 
ing association, the vote just about 

between yes and no; as far as 


registration of chemical engineers is 
concerned, the vote was 62% in favor 
and 26% against; and when asked 
about collective bargaining for engi- 
neers by “professional” unions 6% 
said yes and 89% said no. 

Then the p took the skin off 
an old chestnut that has been around 
for years. It asked whether the nation- 
al A.LCh.E. was dominated by mem- 


bers of top corporate management; 
36% said it was, 43% said it was not, 
and 21% said that they did not know. 
Then in a companion question these 


same = were asked whether they 
thought ¢ this situation, if so, was 
detrimental to the Institute, and 26% 
said yes, 53% said no, and 20% did 


not know. The surveyors then a 
similar question, askin 
respondents thought that A.I-Ch.E. 
was dominated by chemical engineer- 
ing professors; here 23% said yes, 
58% said no, and 19% did not know. 
Asked whether they considered aca- 
demic domination detrimental to the 
Institute—assuming that it existed— 
14% said yes, 63% said no, and 
23% said they did not know. 
A.LCh.E. got a clean bill of health 
on support of chemical engineering 
education, but the majority felt that 
it could do more counseling of chemi- 
cal engineering graduates in their 
early professional years. Eighty-nine 
percent thought Institute programs 
were providing interesting technical 
and nontechnical meetings for the 
continuous professional development 
of the eB ca The cooperation of 
A.L.Ch.E. with other engineering and 
scientific societies received a highly 
satisfactory score, as did its — 
tions, but the A.LCh.E. public rela- 
tions program devoted to telling the 
public about chemical engineering 
was thought to be inadequate. The 
Institute’s standards of ethical con- 
duct were considered satisfactory, as 
was the awards program for rec- 
ognizing technical and _ professional 
achievements. 
F.J.V.A. 
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HOW TO METER 
ACIDS ACCURATELY 
AGAINST PRESSURE 


Corrosive liquids present two major obstacles to achiev- 
ing maximum metering accuracy, economy, and safety. 
For one thing, corrosion can introduce an intolerable 
ever-changing volumetric error. For another, corrosive 
liquids must be retained by the pump at all times. Leak- 
age can endanger personnel and necessitate the pre- 
mature replacement of pump parts and associated 
equipment. 

But both obstacles can be successfully overcome. 
First by choosing the right pump for the metering job 
at hand. Second, by making sure that all wetted parts 
of the pump chosen are inert to the liquid being me- 
tered. Here are some ideas based on practical acid 
metering experience that may help you to choose the 
one best controlled volume pump for your metering 


Packed Plunger Pumps 
For the majority of mildly corrosive liquids, low cost 
packed plunger pumps have proved themselves entirely 
adequate. Some thirteen materials of construction are 
standard on packed plunger pumps, running from cast 
iron to Hastelloy B and C, more than enough to satisfy 
mild corrosive metering requirements. Capacities to 
2056 gph, pressures up to 50,000 psi. 

An added tip: Standard Milton Roy motor driven 
pumps in corrosive service can be equipped with “catch- 
all” yoke type gland followers. 


Diaphragm Liquid Ends 

When the liquid to be metered is highly corrosive or 
otherwise dangerous, a controlled volume pump with 
diaphragm liquid end is the best choice. A plastic or 


If precision pumping of dangerous chemicals is one of your 
problems, look again to Milton Roy’s 25 years of experience 
for your most economical solution. Write for a general intro- 


stainless steel diaphragm positively separates the proc- 
ess liquid and the plunger. The plunger displaces a 
hydraulic fluid which in turn strokes the diaphragm to 
create pumping action through the ball checks. Con- 
sistently high accuracy is achieved through unique de- 
sign features. As the illustration shows, positive me- 
chanical action bleeds any air or vapor from the 
hydraulic side between strokes and corrects liquid 
volume if necessary. Internal liquid end design also 
automatically eliminates bubbles from the process 
liquid side. 

Very often, a pump chosen for mild corrosive service 
is obsoleted by a process change specifying a more 
highly corrosive liquid. But this waste is neither nec- 
essary nor desirable. The diaphragm liquid end illus- 
trated can easily be substituted for the conventional 
liquid end on any standard motor driven controlled 
volume pump, bringing the entire metering system up 
to date at little extra expense. Designs of this type will 
handle up to 400 gph against heads to 2700 psi. 


Totally Immersed 
Liquid Ends 


Special metering problems 
demand special pump de- 
signs. For example, acids 
with high vapor pressure 
or high specific gravity 
must be pumped with lim- 
ited suction lifts and gen- 
erally require suction 
heads. The ideal answer 
is the standard Merse- 
metric® controlled volume 
pump. Pump drive and 
motor are mounted on the 
tank top, but the liquid 
end is completely submerged to a depth of up to four- 
teen feet. This same design feature also eliminates the 
need for tank connections below liquid level, and per- 
mits chemicals to be metered directly from storage. 

The maximum safety-minimum handling Merse- 
metric design is just about standard for metering sulfuric 
acid for demineralizer regeneration and pH control of 
cooling tower water and deaerator effluents. Capacities 
up to 218 gph, pressures up to 1200 psi. 


The Acid Metering System 


You can be fairly sure of making the right choice only 
if you consider all the factors. Here’s a convenient 
checklist of a few points that are often overlooked: 


@ Is the entire system corrosion-resistant . . . storage 
tank, suction and discharge piping, controlled vol- 
ume pump, and relief valve? 

@ Have you thoroughly considered the physica! prop- 
erties of the liquid? High vapor pressure or high 
specific gravity liquids may demand a suction head. 

@ Have you considered plant and personnel safety 
under all possible conditions? 


@ Have you considered maintenance as well as first 
cost in determining the economics of the system? 


duction to controlled volume pumping in Bulletin 553-1. 


Milton Roy Company, 1300 East Mermaid Lane, Phila. 18, Pa. 
Controlled Volume Pumps * Quontichem Analyzers * Chemical Feed Systems 
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“With a normal 
progrom, repair costs have been at a 
minimum.” That's Dow Chemical Company's 
report on these 25-HP LIGHTNIN Mixers 
installed at Freeport, Texas. 


Take a look at the size of Dow Chemical 
Company's Freeport, Texas, caustic soda 
plant—and you'll see why low operating 
costs for mixing equipment are vital. 

No special research had to be done to 
determine what size mixers would handle 
this job best. Mixers were selected on the 
basis of unique pilot-run data on tap at 
Mrxco. Mixing results were fully predict- 
able, and unconditionally guaranteed. 


No steady bearings 

Despite the 20-foot depth of the six 
30,000-gallon tanks, there is no need for 
submerged bottom bearings on the shafts. 
Critical-speed data at Mixco permitted 
accurate specification of overhung shafts 
adequately sized for the job, but not 
oversized. 

A big factor in keeping maintenance 
cost down was the material specified for 
shafts and impellers—solid nickel. Engi- 
neers could freely select the best material 
for the job, because LIGHTNINs are avail- 


What Mixing Operations 
Gre important to you? You'll 
find a wealth of information 
on fluid mixing in these help- 
ful bulletins describing 
LIGHTNIN Mixers: 
(CD Top or bottom entering; tur- 
bine, paddle, and 
types: 1 to 500 HP (B-102) 


(B-104) 


How Dow holds mixing costs in line 


CD Top entering; propeller 
types: %4 to 3 HP (B-103) 


C) Portable: Ys to 3 HP (B-108) 
() Side entering: 1 to 25 HP 


(CD Laboratory and small-batch 
production types (B-112) 


Condensed catalog 
all types (B-109) 


Checx, clip and mail with your name, title, company address to: 

MIXING EQUIPMENT Co., Inc., 199-e Mt. Read Bivd., Rochester 3, N.Y, 

In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto |9, Ont, 
For more information, turn to Data Service card, circle No. 5 


able in any machinable alloy and with a 
wide choice of coverings. 

On installation, substantial savings re- 
sulted from delivery of the LiGHTNINs fully 
assembled and aligned, ready to mount on 
the tanks without special construction. 

Get these 3 vital savings 
These economies are yours, too, when you 
choose LiGHTNINs for your fluid mixing 
operations. 
You save design time with application 
data that’s guaranteed accurate. 
You save installation time because every 
LIGHTNIN reaches you as a “package,” 
ready to install and run. 
You keep saving on upkeep, with a host 
of mechanical features that minimize your 
service costs. 

To get these savings for your process- 
ing, call in your LiGHTNIN Mixer repre- 
sentative. He’s listed in Chemical Engi- 
neering Catalog. Or write us direct. 


Quick-change rotary me- 
chanical seals for pressure 
and vacuum mixing (B-111)  « 


oO UGHTNIN CM Contactor for ® 
continuous processing (B-515) » 


(CO Confidential data sheet for « 
figuring your mixer require- e 
ments (B-107) 


PRIOR TO PURIFICATION, caustic is kept at 
uniform temperature, with help of mixing, in each 
of six 30,000-galion tanks like these. LIGHTNINs 
also suspend sediment uniformly for easier 


with a 25-HP side-entering 
HTNIN. Stuffing box can be repacked simply 


NMixers-— 


MIXCO fluid mixing specialists 


removal. 4 
ad 
— ia 
‘ 
eee ee ee eee DOW GETS LOW-COST MIXING in this 75,000- 
and quickly. To seal off tank fluids for repacking, 
‘ maintenance man turns easy-to-get-at handles at 4 
j outboard end of mixer. oe 
o 


